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The Ajax-Northrup High Frequency 
Induction Furnace 


For melting alloys at 
temperatures up to at 


least 2900°C. Also for 
low temperature work. 


Watch our advertisements 
in Science for authentic 
descriptions of this — 
versatile furnace 


UNIQUE FEATURES 


The exterior is at all times at 
room temperature. 


_» As soon as the metal becomes 

_ molten it is actively stirred by 
' electro-magnetic forces. 

The metal may be maintained 
quite free from contaminating 
gases, and may be melted 
free from carbon. The metal’ 


35 KV-A. AJAX-NORTHRUP high frequeney converter and Model 6 rane has ae “a oe oF 
portable box furnace as installed at laboratory of the International athed in any desired gas,—as 
‘Nickel Co., Bayonne, N. J. hydrogen. 
The furnace charge is heated throughout, which makes it possible entirely to avoid metal 
losses which might otherwise result from the driving off of volatile constituents. 


The upper temperature limit is exceedingly high. No conclusive tests on the maximum 
temperature obtainable have been made with the furnace, but it may be conservatively stated 
that a temperature of 2,900° C. can be obtained. 


The control of the temperature is excellent, and inasmuch as the heat is generated directly 
in the melt the temperature will stop rising instantly when the power is much reduced or 
cut off. 


The furnace permits changing from one kind of melt to another in the shortest possible 
time. The crucible which carries the melt can be slipped out of its powdered refractory and 
another put in its place in a few seconds. Thus any metal from one melt which remains on 
the walls of the crucible will not be present to contaminate the next melt when of a different 
material. 


As all parts of this furnace except the crucible and the melt are substantially at room 
temperature, the essential parts of the furnace suffer little wear and are little likely to become 
destroyed. The construction is such that each of the parts of the furnace is easily replaced or 
renewed, and the construction as a whole is simple and inexpensive. 
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cucu Ajax Electtothermic Corporation «sm: 
Teeny en Heeves Advieer 













































SCIENCE 

















—_— 
Vou. LX OctoBER 31, 1924 No. 1557 
CONTENTS 
Preliminary Measurement of the Velocity of Light: 
Proressor A. A, MICHELSON 391 
A New Type of Electric Discharge: Dr. Irvine 
Leh TO NOUIIIE © ecient ceicei ear tierersiiewtirmrernrligitetamenace 392 
The Racial Origin of Almshouse Paupers: Pro- 
FESSOR RAYMOND PEARL ceeecccccsssssscsosssssssee : . 894 





Romeyn Beck Hough: Proressor WILLIAM TRELEASE 397 
Scientific Events: 
The International Geographical Congress; Exhibi- 
tion of the American Association at Washington ; 
Meeting of the American Statistical Association ; 
Munsell Research Assistantships in Colorimetry ; 








National Research Fellowships ........... 398 
Scientific Note GMa News -nciriccccccseesoccnscevrrsssesenessssssvnssosseesssssen 400 
University aNd Bducational Notes .....c.cccccsocssswovsnsseessmnonnee 404 


Discussion and Correspondence: 
Alkaline Reaction of the Cotton Plant: Dr. FRep- 
Erick B. Power and Victor K. CHESNUT. 
Radioactivity of Ripe Tomatoes: Dr. C. F. Lanea- 
wortHYy. The Metric System: KENNETH HArt- 





LEY, HOWARD RICHARDS o.ccccceccscscsooen 405 
Quotations: 
SOR I Ricca tgtieeennccegeinasitpinsiadt cleaeriicapthiaiantines 407 





Scientific Books: 
Bose on the Physiology of Photosynthesis: Dr. 
Hi. A. GPQGMD ce 408 
Laboratory Apparatus and Methods: 
Photomicrography of the Skin Capillaries: Dr. 
CHARLES SHEARD ..... 409 
Special Articles: 
The Circulatory System of the Brine Shrimp: 
Proressor CHARLES W. GREENE. The Reproductive 
Cycle of the Characeae: ProressoR ALBERT H. 














TUTTLE 411 
| Plasticity Symposium 413 
The Iluminating Engineering Society ..cccc0ccnune 414 
Science News x 











SCIENCE: A Weekly Journal devoted to the Ad- 
vancement of Science, edited by J. McKeen Cattell 
and published every Friday by 


| THE SCIENCE PRESS 

Lancaster, Pa. Garrison, N. Y. 
New York City: Grand Central Terminal. 

Annual Subscription, $6.00. Single Copies, 15 Cts. 


SCIENCE is the official organ of the American Associa- 
tion for the Advancement of Science. Information regard- 
Ing membership in the association may be secured from 
the office of the permanent secretary, in the Smithsonian 
Institution Building, Washington, D. ©. 


Entered as second-class matter July 18, 1928, at the Post 
Office at Lancaster, Pa., under the Act of March 3, 1879. 


PRELIMINARY MEASUREMENT OF 
THE VELOCITY OF LIGHT" 


Tue velocity of light is one of the most funda- 
mental of the constants of nature, and this alone 
would justify the attempt to measure its value with 
the highest possible precision. But in addition to its 
scientific importance it may prove to have a practical 
value if the result of such a measurement can be 
obtained with sufficient accuracy. 

The mean of the various measurements thus far 
attempted is 186,330 miles per second, with an un- 
certainty of 20 or 30 miles. If this uncertainty can 
be reduced to one mile, the result could be utilized to 
obtain distances between stations from 50 to 100 miles 
apart far more expeditiously and with an order of 
accuracy at least as great as that cbtainabie by the 
usual method of triangulation. Indeed, there are 
possibilities of utilizing the velocity of light in cases 
where triangulation would be difficult or impossible. 

An invitation tendered by Dr. G. E. Hale, then 
director of the Mt. Wilson Observatory, and sup- 
ported by Dr. J. C. Merriam, director of the Car- 
negie Institution, made it possible to install the nec- 
essary apparatus on Mt. Wilson, with Mt. San 
Antonio 22 miles away as the distant station, during 
the summer of 1923; but smoke and haze from burn- 
ing oil and from forest fires made it impossible even 
to test the feasibility of the method at so great a 
distance. 

This was accomplished during the past summer with 
very promising results. The set-up of apparatus in- 
volved several important changes in the arrangement 
employed in previous investigations, the most im- 
portant of these consisting in the substitution of an 
octagonal revolving mirror instead of a plane-par- 
allel, together with a system of reflectors which elim- 
inated all direct and diffuse extraneous light. Finally, 
a simple method for returning the light from the 
distant station back to the source was substituted for 
the plane mirror used for this purpose in previous 
work, and this functioned so well that no readjust- 
ment was required during the entire two months of 
the work. 

The advantage of the octagonal revolving mirror, in 
addition to the higher speed obtainable, lies in the 
possibility of receiving the return light on a succeed- 
ing face, thus eliminating the measurement of the 
angular deflection of the returned beam; or rather 


1 Presented at the Centenary Celebration of the Frank- 
lin Institute, Philadelphia, September 17-19, 1924. 
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transferring this measurement to the construction of 
the octagon, the angles of which were tested and 
found to be equal with an uncertainty of only one 
part in a million. 

The determination of the velocity of light is thus 
reduced to the measurement of the distance between 
the stations and of the speed of rotation of the 
mirror. The former operation was carried out by 
the U. S. Coast and Geodetic Survey with the result 
25,426.3 meters (about 22 miles) with an uncertainty 
of the order only two parts in a million. 

The errors in the measurement of the speed of the 
revolving mirror were much greater, as no very 
effective means were employed to insure its constancy. 
(This defect will be eliminated in the continuation of 
the work next summer.) 

Notwithstanding the inconstaney of the speed of 
the mirror, by choosing the most favorable moment, 
when the speed was that corresponding to the fre- 
quency of a control tuning fork, the resulting uncer- 
tainty of the measurements was of the order of one 
ten thousandth part, which is about that of the mean 
of all the previous measurements. 

It is hoped that next year’s work will furnish 
results four or five times more accurate. 

The result of eight independent observations in the 
present preliminary work is, for the velocity of light 
in vacuo, 299,820 kiloraeters per second. 

Following is a table of results of the more im- 
portant investigations to date with an estimate of the 
weight which should be assigned to each: 


Investigator Method Distance Wt. Velocity 
Cornu Toothed Wheel 23.0 Kilom. 1 299950 
Perrotin as as 12.0 ‘*¢ 1 299900 
Michelson Revolving Mirror 0.6 ‘‘ 2 299895 
Newcomb rf $f OH ..44 3 299860 
Michelson - ne 35.4 ** 3 299820 


A. A. MicHELSON 
UNIVERSITY OF CHICAGO 





A NEW TYPE OF ELECTRIC DIS- 
CHARGE: THE STREAMER 
DISCHARGE’ 


In connection with a detailed study of the mechan- 
ism of electric discharges in argon we have observed 
some phenomena of remarkable beauty which may 
prove to be of theoretical interest. 

A single loop tungsten filament of large diameter 
(0.5 mm) is mounted at one end of a cylindrical 


1 Abstract of an address by Irving Langmuir at the 
Centenary of the Franklin Institute, Philadelphia, Sep- 
tember 18, 1924, 
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pyrex glass bulb 10 em in diameter and 15 en long 
with its axis horizontal. Rising vertically from tis 
bulb is a tube 3 em in diameter and 50 em long 
which contains at its upper end a disk shaped anod, 
The tube is exhausted for an hour at 450° C., and the 
electrodes are freed from gas by lnduition heating 
and the tube is filled with extremely pure argon 4 
a pressure of preferably 2 to 4 mm of Hg. Ty 
eathode is heated to about 2500° K and + 250 volts 
is applied to the anode through a resistance. py 
approaching one terminal of a high frequency el 
to the middle of the glass tube an are of about on 
ampere is started through the tube, and the voltage 
difference between anode and cathode falls to abou 
25 volts. 

The are then fills the tube with a uniform pale red. 
dish glow showing only lines of the red argon spe. 
trum. A transverse magnetic field, from a hand horse. 
shoe magnet with poles 4 em apart, has practically 
no effect on the appearance of the are. 

The streamer discharge may now be started by 
opening the cathode heating cireuit for one half sec. 
ond, allowing the current to return immediately t 
its former value. This lowers the cathode tempera- 
ture momentarily and by decreasing the electron emis. 
sion causes the voltage across the are to rise from 
25 to 100 volts or more for perhaps a second. The 
eathode drop sputters tungsten from the cathode in 
an amount which is estimated to lie between 10~° and 
10-7 grams. 

This small dose of tungsten vapor has a profound 
effect on the are. There are at first brilliant blue 
flashes of light from the lower end of the tube which 
show the tungsten spark spectrum. Simultaneously 
the are begins to detach itself from the glass walls, 
starting at the lower end and gradually, in 5 to 15 
seconds, extending up to the anode. 

After 30 seconds or so the blue tungsten spectrum 
disappears and the are quiets down but remains de- 
tached from the walls for its entire length. At first 
the are is 1 to 1.5 em in diameter and is bounded by 
a sharply defined luminous skin which emits a du! 

yellow light showing a continuous spectrum. The in- 
terior of the are is reddish (argon spectrum), but is 
separated from the yellow skin by a dark space 1 0! 
2 mm thick. 

Sometimes just inside this dark region there is 4 
transient bluish white skin of considerable brilliancy 
which seems to show a mixture of continuous spectru” 
with the tungsten spectrum. 

After perhaps 1 minute the yellow skin has disap- 
peared and the are has increased so much in ¢r0s* 
section that it seems at first as if it had returned 
its original condition. 
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The are, however, is now very sensitive to even 
weak magnetie fields. On bringing the horseshoe 
magnet within 10 to 15 em of the tube, so as to pro- 
duce a transverse field, the arc is deflected to one side 
of the tube in the same direction as any conductor 
carrying a similar current. Thus the are is pushed 
up against the wall of the tube and at the same time 
the yellow skin reappears on the opposite side of the 
are, that is on the side which is not in contact with 
the wall of the tube. 

Upon bringing the magnet still closer the yellow 
skin becomes more brilliant and thinner, and then 
begins in a remarkable way to exhibit many of the 
characteristies of a liquid surface. In fact the ap- 
pearance is strikingly similar to that of the surface 
of water dripping from the under side of a horizon- 
tal wet board. Little droplets of golden yellow liquid 
fre form slowly, move irregularly parallel to the 
direction of the surface and then break away and 
fall, as little spheres of light, in a direction perpen- 
dicular to the surface (into the arc). By regulating 
the intensity of the magnetic field these droplets, or 
globules, ranging from a few tenths mm up to 5 or 6 
mm in diameter, can be made to form slowly and 
detach themselves singly from the skin of the are. 
They usually move all the way across the are and 
disappear when they reach the opposite boundary 
close to the glass wall. But by proper combinations 
of longitudinal and transverse field the globules may 
often be made to move upwards or downwards in the 
are parallel to its axis for distances of 5-10 cm. The 
light emitted by the globules is nearly white and is 
enormously more brilliant than that from the yellow 
skin of the are. 

Under certain conditions the globules have been 
observed to move very slowly so that their motions 
through the are could be easily followed by the unaided 
eye. But more often they move at velocities of 10 
to 30 em per second and thus appear as brilliant 
lines or filamentary streamers. As the field is in- 
creased the individual globules follow in such rapid 
succession along a single path that the streamers 
appear to be continuously visible. With stronger 
fields several streamers with nearly parallel paths 
are observed and then as the number of such stream- 
ers increases they join to form beautifully curved 
luminous surfaces. Finally by the multiplication of 
such surfaces there may appear to be certain regions 
which have a luminosity distributed throughout a 
volume, 

By superimposing an alternating component on the 
direct eurrent fed t ‘be anode, or by heating the 
cathode by alternating current, the streamers or in- 
dividual globules move in sinusoidal paths which re- 
produce accurately the wave shape of the current 
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even at frequencies up to 1,000 cycles. Sometimes the 
are-discharge itself oscillates at frequencies in the 
neighborhood of 1,000 cycles and the globules then in- 
crease and decrease periodically in brillianey so that 
the streamer due to a single globule appears beaded. 

By “stroking” the tube up or down with the mag- 
net, the tungsten responsible for the streamer dis- 
charge can be concentrated at will at the upper or 
lower end of the tube. 

All these effects persist for hours as long as the 
are current is maintained at about one ampere with- 
out any necessity for replenishing the supply of 
tungsten vapor. 

If the are current is stopped for 5 seconds and re- 
started without lowering the filament temperature, the 
streamer discharge phenomena persist with only a 
moderate decrease in intensity. But if the are is 
allowed to remain out for as much as 40 seconds 
practically all the effects due to tungsten vapor dis- 
appear. To restart the streamer discharge more 
tungsten must be introduced by sputtering tungsten 
from the cathode or from an auxiliary electrode at 
high negative potential or by vaporizing tungsten 
from a filament at temperatures of 3000° K or more. 

Similar effects can be obtained by sputtering 
molybdenum, tantalum or earbon into the are, but 
the phenomena seem to be more striking and more 
persistent with tungsten. 

By foeusing a concentrated beam of sunlight into 
the tube containing a streamer discharge the yellow 
skin of the are (or with weak excitation a region just 
outside the yellow skin) seatters light which appears 
to be completely polarized when observed at right 
angles to the incident light. By this method the skin 
of the are in presence of a magnetic field can be seen 
to extend far beyond the luminous yellow skin. In 
the presence of the field there is some light seattered 
from the whole of the non-luminous gas outside the 
are, but the intensity inereases rapidly as the skin is 
approached. No scattered light is detected from the 
interior of the are except from the streamers or 
globules that pass through it and these give very in- 
tense scattering. 

When a short constriction is placed at a point in 
the tube carrying the are and particularly when the 
tungsten has been concentrated in this constriction by 
stroking by a magnet, a brilliant light (continuous 
spectrum) is emitted from a thin skin which remains 
within a fraction of a mm of the wall even after the 
magnetic field is removed. 

A fairly complete explanation of these phenomena 
together with quantitative data for testing the theory 
will be published in the Journal of the Franklin In- 
stitute. The following is a brief outline of the 


theory. 
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The walls of the tube are negatively charged and 
the tungsten atoms and particles in the region outside 
the are also become negatively charged and thus can 
not deposit on the walls. In the are there is a high 
concentration of free electrons moving in random 
directions while outside the are the concentration is 
low. Thus, according to the Boltzman equation (or 
the Nernst electro-chemical equation), there must be 
a potential difference between the interior of the are 
and the surrounding space (the are being positive). 
The potential distribution must therefore be such 
that the potential gradient is zero at the axis of the 
are, increases to a maximum near the skin of the are 
and again becomes small near the walls. Thus from 
Poisson’s equation near the boundary of the are there 
must be an electric double layer consisting of an inner 
sheath having a positive space charge and an outer 
sheath with a negative charge. . 

Such a double layer in a gas can only be main- 
tained if the positive ions which eontinually escape 
through the positive sheath disappear by recombina- 
tion at the inner edge of the negative sheath. The 
presence of particles (or ions) which can take up 
negative charges will not only bring about such re- 
combinations but will aid in the formation of the 
negative space charge. At the boundary between the 
positive and negative sheaths negative tungsten ions 
lose their charge and in the neutral state no longer 
repel one another. They can thus condense on one 
another to form minute solid particles. 

The effect of the magnetic field is solely to produce 
convection currents in the argon due to the non- 
uniform distribution of current throughout the cross- 
section. The convection currents cause the are to be 
carried to one side of the tube and cause the non- 
luminous gas carrying negatively charged tungsten 
ions and particles to flow into the are on the side 
away from the wall. At the junction between the 
negative and positive sheaths all the negative ions 
and larger particles lose their charges and become 
either neutral or positive. The neutral atoms and 
particles then no longer repel one another and thus 
grow to larger aggregates. As these are carried into 
the positive sheath they are heated by the energy set 
free by the recombination of positive argon atoms 
and electrons and are ultimately disintegrated or 
evaporated by this positive ion bombardment. The 
resulting tungsten atoms become positively charged | 
within the positive sheath, and migrate under the 
influence of the electric field in the opposite direc- 
tion to that of the convection current. The tungsten 
thus accumulates at the boundary between the posi- 
tive and negative sheaths in. the form of minute solid 
particles or aggregates. If any transverse motion 
causes more rapid concentration at some places than 
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others the increased recombination at these Places 
makes the sheaths more sharply defined and gj 
further increases the rate of accumulation of tungsten, 
When sufficient tungsten is present at any place {, 
cause practically complete recombination of the pox. 
tive ions, the skin projects into the are and then }y. 
cause the direction of migration of the particles ;, 
the electric field becomes nearly perpendicular to thy 
direction of the convection currents, the skin forn, 
a kind of funnel from the narrow end of which th. 
globules break away and are carried at the velocity 
of the convection currents into the body of the ar. 

The structure of a detached globule is thus essen. 
tially similar to that of the detached are itself excep 
that it is turned inside out, as can be readily under. 
stood from its mode of function. 

Thus we must conclude that the inside of a detached 
globule is negatively charged and that this is sur. 
rounded by a positive ion sheath. The tungsten is 
imprisoned inside the globule in the form of solid 
particles which are concentrated particularly at the 
boundary of the regions of positive and negative 
charge. é 

The recombination of ions: furnishes the energy for 
the heating of the particles and the maintenance of 
the electric fields. 

These glowing detached globules seem to have 
characteristies similar in many respects to those that 
have been described as belonging to ball lightning. 
It is perhaps not certain that ball lightning is any- 
thing more than a psychological phenomenon, but if 
it has objective reality it may possibly be due to 
eauses similar to those outlined above: the presence 
of highly ionized gas, recombination of ions on eatalyt- 
ically acting solid particles which are held within the 
ball by their charges and the electric field at the sur- 
face of the ball. 

Irvine LANGMUIR, 
C. G. Founn, 
A. F. Dirtmer 

RESEARCH LABORATORY, 

GENERAL E.Ectric Oo., 
ScuEnectapy, N. Y. 





THE RACIAL ORIGIN OF ALMSHOUSE 
PAUPERS IN THE UNITED STATES* 


Durine and since the war our lawgivers seem to 
have been more concerned about the racial hetero- 
geneity of the American people than for many years 
before. Under expert eugenic advice a new immigra- 
tion law has recently been passed by congress, care- 


1 Papers from the Department of Biometry and Vital 
Statistics, School of Hygiene and Public Health, The 
Johns Hopkins University, No. 110. 
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fully calculated, so that body and the public were told, 
to make relatively easy the coming of “desirable” 
racial elements, and relatively difficult the entrance of 
“yndesirable” racial elements. The soundness of the 
foundations of the expert eugenic advice has been 
somewhat called in question by Jennings, Buchholz 
and various other persons who have taken the trouble 
to look into the evidence which was presented to con- 
gress, and which apparently, in some degree at least, 
influenced that body’s action. But in any event the 
deed is done, and is widely hailed as a triumph of 
eugenics. Even with this political fait accompli, how- 
ever, data on any aspect of race in the United States 
are always welcome, ! 

These considerations, and some others, lead me to 
call attention here to some statistics very recently 
issued by the Bureau of the Census in an eight-page 
pamphlet entitled “Paupers in Almshouses: 1923.” 
“These statistics relate only to inmates of public alms- 
houses and do not include inmates of any other insti- 
tutions or recipients of outdoor relief.” In spite of 
this liritation the figures presented have a good deal 
of significance: I shall discuss here only one of the 
many interesting points which the figures raise, 
namely, the racial background of our public alms- 
house pauperism. 

It appears that there were enumerated on January 
1, 1923, 72,336 white paupers in almshouses, and 
5,511 negro paupers in the same situation, ‘these 
figures being, respectively, 92.6 and 7.1 per cent., or 
together 99.7 per cent. of all the paupers in alms- 
houses at that date. Inasmuch as at the census of 
1920 the negroes constituted 9.9 per cent. of the total 
population of the country, it’appears that the negro 
certainty made no worse showing in respect of alms- 
house pauperism than the white, and in fact a some- 
what though not greatly better one. The same thing 
was true in 1910, The decrease in the proportion of 
almshouse patipers to the total population between 
1910 and 1923 was more marked in the case of negroes 
than in native whites, with which group of whites the 
negroes. may most properly be compared; for while 
the number of native white almshouse paupers de- 
creased frorn 65. 0 per 100,000 of thé same class of 
the population in 1910 to 59.8 in 1923 (5.2 points), 
the number of negroes in the same situation decreased 
from 63.9 per 100,000 of the samé class of the popu- 
lation to 52.7 (11.2 points). Keeping in mind always 
the cautionary fact that these figures relate to paupers 
in publie almshouses only, it would appear that any 
social indictment of. the negro race, as a race, in 
respect of pauperism would probably be difficult ‘to 
maintain, 

Turning now to the whites, it appears that of the 
72,336 in almshouses on January 1, 1923, 48,019, or > 
66.4 per eent., were. native-born; 23,557, or 32.6 per 
cent, were foreign-born, and 760, or 1.0 per cent., 
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were of unknown nativity. The corresponding per- 
centages on January 1, 1910, were: For native-born 
56.9 per cent., for foreign-born 42.6 per cent. and for 
persons of unknown nativity 0.5 per cent. These 
facts would appear to suggest that during the period 
covered a change has come about, which has had as 
its result a distinct diminution in the proportion of 
foreign-born to total white almshouse paupers. The 
available data furnish no means of determining the 
nature of the social forees which have produced this 
change. The fact, however, is interesting. It means 
that we were paying for the care of nearly 10,000 
fewer foreign-born white persons in almshouses in 
1923 than in 1910, while at the same time we were 
paying for nearly 4,000 more native-born white per- 
sons in 1923 than in 1910. Such meager comfort as 
is, insofar, derivable from this whole unfortunate 
situation plainly appears to be offered by the foreign- 
born and not the native-born. 

But there is another statistical angle to the case 
whieh must not be overlooked, particularly as it is 
almost the only one that is commonly presented. 
While on January 1, 1923, there were in almshouses 
59.8 native-born white persons per 100,000 of the 
same class in the population, the corresponding figure 
for the foreign-born was 173.6. This is by some re- 
garded as a fact of dread significance. Perhaps it is. 
To me it seems possibly only an interesting expres- 
sion of the difficulties which the human organism 
finds in adapting itself to a new environment. A 
high pauperism rate of foreign-born can, of course, 
be eliminated by so arranging matters that there are 
no foreign-born in the population. But in any eir- 
cumstanees which permit foreign-born persons to 
settle in this country, it seems probable that their 
pauperism rate will be higher than that of natives, 
Furthermore, the mental discomfort engendered by 
the higher foreign-born rate of pauperism would seem 
to be in some degree mitigated by the fact, already 
brought out, that we are, on the evidence, paying for 
the upkeep of a decreasing absolute number of for- 
eign-born paupers in almshovses all the time. It is 
absolute mouths that it costs money to feed. High 
rates may be relatively inexpensive things. 

Further light on this phase of the matter is afforded 
by the figures: 


Paupers in almshouses, enu- 
merated on stated date, per 
100,000 of the same class 
of the population 





Jan.1,1910 Jan. 1,1923 
Native white 65.0 59.8 
Foreign-born white... 249.3 173.6 


The decrease in the period is definitely more marked 
in the case of the foreign than in that of the native- 
born. This is made clear in Fig. 1, which is a ratio 
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TABLE I 
CounTRY OF BIRTH OF FOREIGN-BORN WHITE PAUPERS IN ALMSHOUSES, 1923 
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Foreign-born white paupers 
in almshouses Per cent. Difference 
Country of birth Enumerated Admitted chee ty ol sa 
Jan. 1, 1923 during 1922 population of third 
Per cent. Per cent. yep Benes ree 
distribution distribution 
All countries 100.0 100.0 100.0 
Northwestern Europe: | | Rar 
England | 8.0 | 7.2 5.9 + 21 
Scotland | GE 2.5 1.9 + 0.7 
Wales | 0.9 | 0.7 0.5 + 04 
Ireland tee, .ceg Bak 7.6 +18.6 
Norway 2.0 1.5 2.7 — 0.7 
Sweden 5.0 | 3.8 4.6 + 0.4 
Denmark | 1.3 | 1.0 1.4 — 0.1 
Netherlands | 0.7 0.6 1.0 — 03 
Belgium and Luxemburg | 0.5 | 04 0.5 0.0 
Switzerland 1.6 1.2 0.9 + 0.7 
France 1.5 | 1.2 1.1 + 0.4 
Central Europe: | 
Germany | 20.8 13.7 12.3 + 8.5 
Poland ... 4.4 6.4 8.3 — 3.9 
Czechoslovakia | 2.8 3.2 2.6 4+. 0.2 
Austria | 1.9 | 2.7 4.2 eo 28 
Hungary - 1.4 Pe 1.9 2.9 — 15 
Jugo-Slavia .| 0.5 0.7 1.2 ame 0.7 
Southern and Eastern Europe: | 
Russia 2.2 | 3.9 10.2 — 8.0 
Lithuania 0.7 | 0.9 1.0 — 0.3 
Finland 1.0 | 13 1.1 — 01 
Greece 0.3 | 0.9 1.3 — 1.0 
Italy 3.1 | 5.4 11.7 i 86 
All other 0.6 | 14 1.8 —12 
America: 
Canada—French F 2.5 | 2.9 2.2 + 0.3 
Canada—Other and Newfoundland 5.5 | 5.8 6.0 — 0.5 
Mexico 0.8 | 2.7 a — 27 
All other 0.1 | 0.2 0.3 — 0.2 
All other countries and unknown 12 | | 1.8 1.3 — 0.1 











chart on an arithlog grid, used to make the slopes of 
lines visually comparable. 

The admissions during the year show the same 
thing as the enumerations. I have added the lines 
for admissions in Fig. 1, but will not take the space 
to give the figures. | 

Let us turn now to the consideration of the data 
which are the most interesting of all from the stand- 
point of human biology, namely, the figures which 
show the country of birth of the foreign-born white 
paupers in almshouses in 1923. Table I presents the 
essential material. 


The figures in the last column ‘of Table I are ex- 
hibited graphically in Fig. 2. 

The table and ditgram require little comment. With 
a few trifling exeeptions, all the countries from which 
the present law encourages immigration contributed 
to almshouse pauperism in 1923 in excess of their 
representation in the population in 1920. On the 
other hand, again with a few trifling exceptions, those 


countries from which the_present_immigration law 
was especially to discourage immigration ap- 
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Fic. 1. Ratio chart showing decrease in proportion of 
almshouse paupers to the total population from 1910 to 
1923. Solid lines, enumerated on January 1 of year; 
broken lines, paupers admitted to almshouse during years 
1910 and 1922. 
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Fig. 2, Showing the excess (black bars) or defect 
(white bars) of the percentage presentation of different 
racial groups in public almshouses, as compared with their 
representation in the general population. 




















ism in 1923 than their representation in the general 
Population in 1920. Immigration from five coun- 
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tries in particular, Austria, Mexico, Poland, Russia 
and Italy, has been subjected to much criticism. It 
is interesting to note that the immigrants from each 
of these five countries contributed proportionately 
less to our almshouse pauperism in 1923 than any 
other group of foreign-born people in the country. 
RayMonD PEARL 
THE JOHNS HOPKINS UNIVERSITY 





ROMEYN BECK HOUGH—1857-1924 


WHEN an official or one connected with an out- 
standing educational institution ceases his scientific 
work, the fact is noted usually and his life effort is 
appraised. When, as an amateur, he has rendered 
comparable service to science, this is more likely to 
be overlooked. 

Romeyn Hough is one whose contributions to a 
knowledge of North American trees ought not to be 
overlooked because his name may be sought in vain 
year after year in the bibliographic records of den- 
drology. He may never have appended his name to 
a specific binomial or a varietal trinomial. He may 
never have expressed in print curiosity even as to 
why some people put dogwood and peperidge into 
one family, while others consider them representative 
of two families. But, accepting the taxonomic and 
nomenclatorial views of those whom he felt disposed 
to consider authoritative on these vexed questions, he 
did very much to make it easier for people to become 
acquainted personally with our trees. 

His interest in nature was not artificially implanted 
and skilfully nourished; it was inherited. Forestry 
as a national interest took form under his father, 
Franklin B. Hough. To father and son natural his- 
tory was a matter of out-of-doors; the real thing 
appealed to them rather than its presentment. Before 
Romeyn entered college he knew a great deal of nature 
-—the kind of nature-lore that few have and still 
fewer teach now-a-days. One of the privileges of my 
early years at Cornell was to get afield with hiro. 
Only last fall we recalled a never-to-be-forgotten ex- 
ample of mother love that a flying squirrel showed ‘us 
nearly fifty years ago. 

Hough never became a teacher: perhaps he was not 
drawn to, the routine of pointing out to others what 
he found pleasure in seeking out for himself. He 
qualified as a physician, like his father; but he really 
became in a sense a manufacturer and publisher, coxn- 
bining avocation with vocation, for he manufactured 
structural sections—macroscopic and microscopic—of 
the trees that he knew so well. 

Many years ago, Nordlinger issued a series of small 
thin cross-sections of German and exotie woods. I 
think that eleven centuries of these were issued. A 
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few other scarcely notable series of the same kind 
have been published. Hough conceived the idea of 
issuing our native woods in larger sections, repre- 
senting side by side the three—cross, radial and 
tangential—needed for a stereo visualization of the 
stem structure. Thirteen fascicles, of twenty-five 
species each, have been published; and these auto- 
illustrations stand alone in their field. Mastering the 
technique of cutting such sections opened a commer- 
cial industry in cross-section business cards and the 
like, the use of which he promoted extensively. 

Monographs and manuals of North American trees 
are many and varied; unique among them is Hough’s 
“Handbook of the Trees of the Northern United 
States and Canada,” with its admirably selected and 
prepared phototype and distribution map and a pho- 
tographic reproduction of the cross-section of the 
wood of each species. 

It is to be regretted that their author did not live 
to bring out two contemplated additional fascicles of 
the sections of American woods, and a “Handbook 
of Western Trees” that he planned as a companion 
to the eastern volume; but there is reason to hope 
that the materials for both are sufficiently in hand 
to insure their publication. Whether this be so or 
not, however, Romeyn B. Hough has made a rare 
contribution to American botany in a model book, 
and especially in a series of illustrations consisting of 
the woods themselves—which, unlike texts and draw- 
ings, never can become out-of-date nor be found to 
contain untruths except as the names applied in his 
day to the trees he sectioned undergo change with 
progressing knowledge. 

WiiuiaM TRELEASE 

UNIVERSITY OF ILLINOIS 





SCIENTIFIC EVENTS 


THE INTERNATIONAL GEOGRAPHICAL 
CONGRESS? 


THE project of an International Geographical Con- 
gress to be held at Cairo in 1925 was first discussed 
over two years ago in association with the coming 
jubilee of the foundation of the Sultanieh Geograph- 
ieal Society of Egypt. It soon developed into a plan 
for the revival of the old international congresses held 
in different countries before the war, being regarded 
by its promoters in Rome (where the tenth congress 
was held) as the eleventh of the series. Circulars of 
invitation were issued on this basis by a committee 
formed in Egypt, but it was pointed out that by the 
decision of the International Research Council, formed 
shortly after the end of the war, the constitution of 


1 From The Geographical Journal. 
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the old Congress was abrogated, and that the duty of 
organizing future congresses should rest wit, the 
International Geographical Union formed in p 

in July 1922 in affiliation with the Internationa) Re. 
search Council. A somewhat delicate situation tj, 
arose which has since been happily regularized by the 
adhesion of Egypt to the International Research 
Council, and the issue of new circulars of invitation 
under the Statutes of the International Geographic 
Union. The congress will take place (probably from 
April 2 to 12, 1925) under the patronage of King 
Fuad I, and will be organized by the Royal Ge. 
graphical Society of Egypt, from whose members the 
organizing committee is chosen. The Secretariat ang 
inquiry office are installed in the premises of that 
society in the Public Works Ministry Garden, and , 
handbook of information has been issued giving de. 
tails of the arrangements so far made. Tickets of 
membership will be issued at a charge of £1, and 
will confer all benefits in the way of reduction of 
fares by steamer and railway, etc. The meetings will 
take place at various centers in Cairo and Alexandria, 
A provisional program has been drawn up, covering 
the various principal branches of geography and their 
subdivisions, and a scheme of excursions arranged, the 
two principal being, (1) that from Cairo to Aswan or 
Wadi Halfa, (2) that on the Gulf of Suez and the 
Red Sea. The handbook includes useful general in- 
formation on Egyptian matters, together with a geo- 
logical map (showing routes of excursions) and a 
plan of Cairo. 


EXHIBITION OF THE AMERICAN ASSO- 
CIATION AT WASHINGTON 


Aw exhibition of new scientific apparatus, research 
methods and results of scientific research is being 
planned as an important feature of the fifth Wasb- 
ington meeting of the American Association and asso- 
ciated organizations. Previous efforts of the associa- 
tion in this direction have been increasingly successful 
and the Washington exhibition promises to surpass 
earlier ones in value and interest to research workers 
and teachers in all fields of science, Manufacturers 
of scientific apparatus and supplies, and publishers of 
scientific books, are showing a renewed and increased 
interest, and many firms will be represented. It is 
hoped that individual investigators will also take an 
active part, exhibiting new devices, improvements in 
apparatus and methods, specially fine preparations, 
ete., thus giving to the whole undertaking a personal 
element that will be greatly appreciated. Members of 
the association and members of associated organiz- 
tions are cordially invited and urged to help in this 
way. Those in charge of research laboratories are 
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ted to arrange for exhibits to represent their 
-arious lines of work. Manufacturers and publishers 
re also heartily invited to exhibit their products. 
No charge is to be made for the entry of any ex- 
hibits, but the requisite space should be arranged for 
|, advance and each exhibit should be placed and 
red for by the exhibitor or his representative. The 
jssociation will make arrangements for the necessary 
rooms, lighting, ete., but of course can not be re- 
sponsible for the articles and materials exhibited. 
‘Arrangements for the entering of exhibits, by indi- 
jdual scientists and research laboratories as well as 
by manufacturers and publishers, are to be made by 
correspondence with Dr. Charles A. Shull, Depart- 
ment of Botany, the University of Chicago. 

Many of the research laboratories of Washington 
are to be open for visit and inspection by those who 
attend the approaching Washington meeting and 
numerous special devices and research methods ‘will 
be on exhibition in this way. 

It seems clear that these American Association for 
the Advancement of Seience exhibitions should be- 
come increasingly valuable as definite aids to the 
advancement of American science. Great progress 
has already been made, but this feature of the annual 
all-science meetings is worthy of much more attention 
than has been accorded it in the past. These meet- 
ings are unique in the fact that they offer each year 
the only opportunity for a large and representative 
gathering of all kinds of scientific workers and teach- 
ers of the sciences from all parts of the United States 
and Canada. Attendance at the annual gatherings 
in recent years has been’ about two thousand and it is 
safe to predict that a much larger number will attend 
the Washington meeting next December. It is spe- 
cially desirable that scientific workers should be ac- 
quainted with the activities of their colleagues, not 
only in their own respective fields but in all fields, for 

we are increasingly impressed with the essential unity 

of science. The annual exhibitions furnish a very 

valuable and helpful means toward this end and a 

much needed adjunct to the presentation of papers 

before the several societies and sections. 

Burton E. Livrneston, 
Permanent Secretary 


MEETING OF THE AMERICAN STATISTICAL 
ASSOCIATION 


Tue eighty-sixth annual meeting of the American 
Statistical Association will be held at Chicago on 
December 29 and 31. The experiment tried out last 
year of having the several sessions of the annual 
meeting deal with various phases of one general sub- 


\Ject proved so successful that it has been decided to 


Tepeat the plan at the coming annual meeting of the 
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association. The president, after consultation with 
other members of the association, has selected the 
topic “Population,” and has developed a program 
on that theme. The subject is not only of great im- 
portance both theoretically and practically, but is one 
in which the statistician is in a strategie position to 
make a vital contribution to current political and eco- 
nomic thought. Moreover, it is a subject which bears 
directly upon the research activities of many of our 
members. 

The subject of population is also arousing interest 
in allied scientific fields. For this reason it has been 
possible to arrange for joint sessions with the Amer- 
ican Economie Association, and the American Asso- 
ciation for Labor Legislation. With the economists 
we will discuss the connection between population and 
natural resources; with the labor legislation group the 
subject of population and the labor supply. In addi- 
tion, we will develop independently three sessions, the 
first dealing with a statement of the problem and its 
various ramifications; the third dealing with the racial 
constitution of the population and the problem of im- 
migration; and a final meeting in which we will dis- 
euss the outlook for the future, and the practical steps 
which should be taken in developing a rational public 
health, economic and social program. 

As the subject is such a broad one and the time in 
which to cover it is so limited, the individual sessions 
are necessarily rather long and in some eases contain 
more papers than is altogether desirable. But it was 
necessary to arrange the program thus, in order to 
cover all angles of the subject and to round out every 
vital phase of the question. It is, therefore, impos- 
sible to appoint set persons to discuss each paper. 
But since many of our members are actively engaged 
in research work in this field, it should be possible to 
have a lively, even if it appear like an impromptu, 
discussion from the floor. There will be a reasonable 
length of time set aside expressly for such diseussion 
and it is hoped that many of our members will show 
their interest by adding their contributions to the set 
papers which are scheduled. 

Though the general outline of the program is fairly 
well settled, there is still time to make a few addi- 
tions and changes and to this end suggestions and 
recommendations are earnestly requested. Informa- 
tion concerning original investigations now in process 
and the names of contributors who are doing valu- 
able work on this subject should be sent to the presi- 
dent. Above all it is hoped that many members will 
attend and take an active part in the discussion. The 
success of the conference, as a whole, will depend 
upon the enthusiasm and whole-hearted support of 
each member. ! 


Louris I. Dusiin, 
President 
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MUNSELL RESEARCH ASSISTANTSHIPS IN 
COLORIMETRY AT THE NATIONAL 
BUREAU OF STANDARDS 


THE Munsell Research Laboratory has established 
two positions of research assistant in colorimetry to 
be stationed at the National Bureau of Standards, 
Washington, D. C. 

The chief purpose of these assistantships is to pro- 
vide for training interested and suitably qualified 
young men in the practice and technic as well as the 
theory of colorimetric measurements, in order that 
they may become eligible for higher positions of 
greater responsibility which it is expected will be open 
later to those who prove their competence for this 
kind of work. 

These assistants will work in the section of color- 
imetry of the Bureau of Standards under the direction 
of Mr. Irwin G. Priest and Dr. K. S. Gibson. They 
will be in close contact with the work of the section, 
and will have unusual opportunities to learn by expe- 
rience, observation and conference with other mem- 
bers of the staff. The work of this section includes 
spectrophotometry by various methods, colorimetry 
and research in visual psycho-physics. The chief 
duties of these positions will be to assist in research 
and testing involving the use of the spectrophotometer, 
the “monochromatic colorimeter” and various other 
photometric and colorimetric instruments used in test- 
ing and research. Opportunities for study will also 
be available. 

Applicants must have the following qualifications 
for appointment: 

(1) A bona fide desire and intention to specialize 
in this kind of research as a life work. (There is, of 
course, no contract or binding agreement on this 
point, but it is desired to make clear the condition 
that persons who have no interest except that of tem- 
porary employment while they are planning for some 
other field of work are not expected to apply for 
these positions. ) 

(2) A bachelor’s degree or its approximate equiva- 
lent in previous education, including physics. 

(3) Normal vision or only such refraction errors 
as are readily corrected. 

(4) Normal color sense. 

(5) Age limits: between 19 and 25 years. 

Salaries will be between $1,600 and $2,500 per 
year. The exact amount will depend upon previous 
experience and education, and such recommendations 
as the applicant may submit; and will be fixed after 
conference with the applicant. 

Appointments will be for a term of one year. 

Applications for appointment or request for further 
information may be addressed to the Munsell Re- 
search Laboratory, 10 East Franklin St., Baltimore, 
Md. 
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NATIONAL RESEARCH FELLOWSHips IN 
THE MEDICAL SCIENCES 


Fourteen fellows were appointed by the Medica) 
Fellowship Board of the National Research Counei) 
on September 20, as follows: 


Name Place of Work Subject 

Miss E. B. Carrier, M.D., Harvard Physiology 
Johns Hopkins Hospital, Medical Anatomy 
Baltimore, Md. School 

Benjamin Freeman, Ph.D., Univ. of Physiology 
Columbia University, Pennsyl- Pharmacology 
New York vania 

M. 8. Hollenberg, M.D., “Johns Hop- Physiology 
University of Manitoba, kins Univ. 
Winnipeg, Manitoba, Can. 

Leuschner,Miss E.L.,M.D., (Not deter- Pathology 
Johns Hopkins, mined) 
Baltimore, Md. 

A. E. Mirsky, Cambridge Physiology 
Neponsit, L. I. Univ.Eng. Biochemistry 

H. L. Pelham, M.D., Columbia = Physiology 
Howard University, University 
Washington, D. C. 

Bernhard Steinberg, M.D., Western Pathology 
Boston University Reserve 
School of Medicine 

F. W. Stewart, Ph.D., Boston City Pathology 
Harvard Medical School, Hospital 
Boston 

G. J. Strean, M.D., Univ. of Biochemistry 
McGill University, Iowa 
Montreal, Canada 

C. H. Thienes, M.D., Stanford Pharmacology 
University of Oregon, Univ. 
Portland, Oregon 

H.B.VanDyke,Ph.D.,M.D., (Not deter- Pharmacology 
University of Chicago mined) 





SCIENTIFIC NOTES AND NEWS 


THe autumn meeting of the National Academy of 
Sciences will be held in Pierce Hall, Harvard Univer- 
sity, Cambridge, on November 10 and 11, and in the 
building of the American Academy of Arts and Se: 
ences, 28 Newbury Street, Boston, on Wednesday, 
November 12. Members of the local reception cot- 
mittee are A. Lawrence Lowell, honorary chairman; 
Theodore Lyman, chairman; Edwin B. Wilson, secre 
tary; S. W. Stratton, William C. Wait, G. H. Parker, 
Thomas Barbour, Hans Zinsser, W. H. Lawrence and 
A. B. Lamb. 


Accorpiné to press dispatches, the Nobel prize fo 
medicine has been awarded to Professor Willem Ein- 
thoven, professor of physiology in Leyden Univers!ly. 


Dr. Harvey W. Witey was the guest at a dinner 
held in Washington on October 21, in celebration 0! 
his eightieth birthday and the fortieth anniversary of 
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the founding of the Association of Official Agricul- 
tural Chemists. R. E. Doolittle, president of the asso- 
ciation, presented to Dr. Wiley a bronze medal com- 
memorating his eightieth birthday and the founding 
of the association. 


Dr. Wmi14mM H. Wiumer, of the recently estab- 
lished laboratory of ophthalmology in Washington, 
has had conferred upon him the decoration of Com- 
mander of the Legion of Honor by the French gov- 


ernment. 


Dr. Martin H, Fiscuer, of the University of Cin- 
cinnati, has received from the “Kolloid—Gesellschaft” 
the Laura R. Leonard prize of the year 1924. The 
presentation took place at Innsbruck, during the third 
general meeting of the society. Last year the Leonard 
prize was given to R. Zsigmondy and Dr. Pauli. 


~S. G. BuayLock, general manager of the Consoli- 
dated Mining and Smelting Company of Canada, 
has been awarded the McCharles prize by the Uni- 
versity of Toronto for solving metallurgical problems 
involved in the successful treatment of certain com- 
plex ores. 


THE 1922-1923 research award of the American 
Congress on Internal Medicine to the University of 
Pennsylvania School of Medicine, Philadelphia, has 
been given to Drs. John H. Arnett and Karl Korn- 
bloom for their work on “Vital capacity.” 


Dr. Husert Sarrier, formerly professor of oph- 
thalmology at the Universities of K6énigsberg and 
Leipzig, celebrated his eightieth birthday on Septem- 
ber 9. 


Tue Rockefeller Institute for Medical Research an- 
nounces the election of the following officers and 
members of the board of scientific directors: Vice- 
president, Dr. Theobald Smith, to succeed the late Dr. 
T. Mitchell Prudden; secretary, Dr. Francis Gilman 
Blake, to sueceed the late Dr. L. Emmett Holt, and 
Dr. John Howland to fill the vacancy in the board 
created by the death of Dr. Holt. 


At the Harvard University Museum, three emeri- 
tus professors, Dr. William M. Davis, Dr. Edward L. 
Mark and Dr. John E. Wolff, have been replaced on 
the committee of the museum by Professor Charles 
Palache, Professor Jay B. Woodworth and Professor 
Oakes Ames. 


The Journal of General Physiology, until recently 
edited by the late Dr. Jacques Loeb, in association 
with Professor W. J. V. Osterhout, of Harvard Uni- 
versity, will heneeforth appear under the joint edi- 
torship of Dr. Osterhout, Dr. J. H. Northrop, of the 
Rockefeller Institute, and Dr. W. J. Crozier, of Rut- 
gers University. 
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J. A. Carrout, of Sidney, has been appointed as- 
sistant director of the Solar Physics Observatory of 
the University of Cambridge for five years, in place 
of E. A. Milne, who has resigned. 


Dr. R. M. Bronte, pathologist to the Home Office, 


England, has been elected the first president of the . 


Harrow Scientific Society. 


Tue Insular Department of Agriculture, of Porto 
Rico, has sent Dr. Melville T. Cook, plant pathologist, 
to St. Kitts, British West Indies, on a special mission 
in connection with the introduction of cotton seed. 
Dr. Cook sailed on October 10 and will be away 
about four weeks. 


Proressor GreorGe F, Warren, of Cornell Univer- 
sity, has sailed for Europe as one of four experts 
selected by the Federal Tariff Commission, at the re- 
quest of the American dairy interests, to investigate 
the methods and costs of Danish butter makers. 


THREE members of the engineering faculty will be 
absent from Cornell University during the coming 
term. Professor Myron A. Lee has leave of absence 
to do practical work with the Gleason Works in 
Rochester; Professor Frederick G. Switzer is with the 
Alabama Power Company and Professor Calvin D. 
Albert is studying machine design in European manu- 
factories. 


Members of the faculty of Harvard University 
who have been granted leaves of absence for the whole 
of this academic year include Dr. A. W. Sellards, 
assistant professor of tropical medicine; Edward V. 
Huntington, professor of mechanics, and G. W. Pierce, 
Rumford professor of physics and director of the 
Cruft Memorial Laboratory. Ten members of the 
faculty will be absent for the first half-year including 
Roland B. Dixon, professor of anthropology; Pro- 
fessor Edward M. East, of the department of biology; 
Professor W. F. Dearborn, of the school of education, 
and Professor Albert Sauveur, of the school of engi- 
neering. Nine professors will be absent for the 
second half-year including Lawrence J. Henderson, 
professor of biological chemistry; Harry EK. Clifford, 
Gordon McKay professor of electrical engineering, 
and Dr. James B. Conant, assistant professor of 
chemistry. 


Proressor Emite Monnin CuHamort, of Cornell Uni- 
versity, has been appointed exchange engineering pro- 
fessor to France for the present academic year. 


Proressor O. H. Larson, head of the department 
of agricultural economies and farm management at 
the Agricultural College of Copenhagen, Denmark, is 
coming to the United States next February, to lecture 
at Cornell University. 
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Dr. CHARLES DE LA VALLéx-Poussin, professor of 
mathematics at the University of Louvain, will give 
a course of six lectures at the Massachusetts Institute 
of Technology from November 1 to 16, as visiting pro- 


fessor to America on the Commission for Belgium 
Relief. 


Dr. WILFRED T. GRENFELL, of Labrador, was the 
guest of honor at a dinner of the Over-seas League, 
London, on September 26. On October 16, Dr. Gren- 
fell gave a talk before the Royal Society of Medicine 
on “Medicine in a corner of the empire.” 


From October 17 to 20, Professor V. H. Blackman, 
of the Imperial College of Science, South Kensington, 
London, lectured before the members of the plant 
science groups of the University of Minnesota on the 
“Influence of electric currents on growth and on the 
physiological basis of parasitism,” and joined in a 
number of informal discussions on the campus and 
in the field. 


Wrt.1Am Henry Partcuett, English engineer, gave 
a public lecture on October 10 at the Carnegie Insti- 
tute of Technology in Pittsburgh on “The world 
power conference at Wembley, England.” 


Dr. Jonun B. Watson, consulting psychologist for 
the J. Walter Thompson Co., New York, lectured 
before the New York Academy of Sciences on October 
20 on “Studying the human young.” 


Dr. S. H. Reynoups, professor of geology at Bris- 
tol University, England, addressed the Geology Club 
at the University of Iowa on “The British lower Car- 
boniferous and the work of Arthur Vaughan.” 


Proressor E. C. C. Baty, of the University of 
Liverpool, has given two lectures at the University of 
Illinois on “Reactions, particularly those taking place 
under the influence of light.” 


Dr. A. V. Hit, professor of physiology in Univer- 
sity College, London, will give two lectures under the 
auspices of the University of Buffalo on November 8. 


Dr. Harvey Fietcuer, of the research laboratory 
of the Western Electric Company, lectured at the 
University of Iowa on October 20 on “Researches in 
audition” before the Physics Seminar, and to the pub- 
lie on “The properties of speech, music and noise in 
their relation to electrical communication.” 


Tue physics club of the Bureau of Standards an- 
nounces a course of sixty lectures by Dr. P. R, Heyl 
on “The fundamental concepts of physies in the light 
of modern discovery.” These lectures are being given 
at 4.30 p. m. on Mondays and Thursdays of each week 
beginning September 29. 


Dr. Witi1am Bortrne Hemstey, F.R.S., British 
botanist and keeper of the herbarium at Kew Gardens, 
died on October 14, aged eighty years. 
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Orro Herner, the well-known British analytic) 
chemist, died on September 9, aged seventy-one Years, 


James Brirren, English botanist and for over 
forty years editor of the Journal of Botany, died op 
October 8 in his seventy-ninth year. 


H. G. Smrru, for many years assistant curatoy and 
economic chemist at the Sydney Technological My. 
seum, known for his work on the essential oils of th, 
Australian flora, died on September 19 at the age of 
seventy-three years. 


Dr. BensaMIn AvGusTe Broca, member of the 
Academy of Medicine and well-known French sy. 
geon, died on October 3. 


THE death has recently been reported of Dr. N. 4. 
Knipovich, a well-known Russian scientist, who was 
drowned in the Black Sea at Yalta. A correspondent 
writes: Two important expeditions are to his credit: 
the Murman Expedition of 1900 and the Caspian Ex. 
pedition of 1904. He also studied and described 
fishes collected by the Russian Expedition to Spitz. 
bergen. His works were published in the reports of 
the said expeditions (a series of many separate vol- 
umes, Russian with German and English résumés) 
in Petermann’s Geographische Mittheilungen, “Annals 
Hydrologie, Marit. Meteorolog” and “Annals Mus. 
Zool. Acad. Sciences,” Petersburg. He has been a rep- 
resentative of Russia at the “Conseil Internationale 
pour l’Exploration des Mers,” and has for a long 
time been one of the curators of the Zoological Mu- 
seum of Petrograd and lately professor of zoology at 
Petrograd Psycho-Neurological Institute. His spe- 
cial interests, however, were connected mostly with 
general hydro-biological questions (distribution of 
marine animals in connection with temperature, sa- 
linity of water, ete.) and he was considered for Russia 
—as Dr. Hjort for Norway—the most eminent ex- 
plorer of marine life of Russian waters. 


AtiormeEnts for the use of the American Associa- 
tion table at the Naples Zoological Station have been 
made to Dr. Otto Glaser, of Amherst College, for the 
period from February 15 to April 15, 1925; and to 
Dr. A. R. Moore, of Rutgers College, for the period 
from April 15 to June 30, 1925, As has been noted 
in these pages, the Naples Station has been reorgat- 
ized, under the directorship of Dr. Reinhard Dohm, 
son of the original director. It aims to maintain It 
enviable reputation of pre-war years. Exceptional 
facilities for biological research are available for 
workers with plants as well as for workers with an 
mals. Men of science wishing to work at the Naples 
Station should correspond with the director. Those 
wishing to have the privileges of the American Ass0- 
ciation table should inform the permanent secreta!y 
of the association, at the Washington office of the or 
ganization, in the Smithsonian Institution Building. 
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Tue section of education of the American Associa- 
tion for the Advancement of Science meeting at Wash- 
ington, D. C., from December 29 to January 3, has 
arranged the following program: Special applications 
of scientifie methods to educational problems; Free- 
man, Courtis, Haggerty, Rugg and others; Scientific 
advancement in school administration: Strayer, Fowl- 
fes, Hines, Ballou, Cubberley; The pre-school child: 
Woolley, Baldwin, Dearborn, Fernald, Gesell; Char- 
acter education: Starbuck, McGrath, Neuman, Trow 
and others; Experimental education: Uhl, Henman, 
Barr, Buswell, Myers, Persing, Scott, Baker and 
others. The address of the retiring vice-president, Dr. 
Henry Holmes, is on “The new social order as seen 
from the standpoint of education.” 


Tue fourteenth annual meeting of the American 
College of Surgeons was held in New York from Octo- 
ber 19 to 25, under the presidency of Dr. Charles 
Mayo, of Rochester, Minn. Among the foreign med- 
ical men present were: Dr. N. D. Royle and Dr. Ralph 
Worrall, of Sydney, Australia; Dr. John I. Hunter, 
lecturer on anatomy at the University of Sydney; 
Sir Henry Lindo Ferguson, of New Zealand; Pro- 
fessor James Herman, of Stockholm; Dr. Albert 
James Walton, of London; Dr. H. B. Devine and Dr. 
James Sands Elliot, of Wellington, New Zealand; Dr. 
Robert Hamilton Russell, of Melbourne, and Dr. Car- 
rick Hey Robertson, also of New Zealand. Officers 
for next year were elected as follows: Dr. Rudolph 
Matas, of New Orleans, President; Dr. Eugene Hill- 
house Pool, of New York, Vice-president, and Dr. 
John Sinelair MeKachern, of Calgary, Second Vice- 
president. 


A series of talks are being broadcasted by the 
Smithsonian Institution from Station WRC, Wash- 
ington, at 8 P. M. as follows: On October 22, Dr. Fred- 
erick V. Coville, of the Department of Agriculture, 
spoke on “Curious plants.” On November 6, Lieu- 
tenant Commander George E. Brant will speak on 
“What the ocean means to us,” and on November 13, 
Dr. J. Walter Fewkes, chief of the Bureau of Amer- 
ican Ethnology, Smithsonian Institution, will speak 
on “Indian cliff houses.” 


THE National Social Hygiene Conference for 1924 
will take place in Cincinnati, from November 19 to 
22, headquarters being the Hotel Gibson. This con- 
ference will mark the tenth anniversary of the found- 
ing of the American Social Hygiene Association, and 
it will be held under the joint auspices of the national 
association and the Cincinnati Social Hygiene Society. 


Tue New York Electrical Society held its 422nd 
meeting in the auditorium, Engineering Societies 
Building, New York, on October 23. M. Luckiesh, 
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director of the Lighting Research Laboratory, National 
Lamp Works, gave a talk on “Light and work.” 


Tue first meeting of the governor’s committee to 
investigate conditions pertaining to medical practice 
in the rural districts of New York was called by the 
temporary chairman, Professor Dwight Sanderson, of 
Cornell University, on February 1, at the office of the 
State Department of Health. Those present were 
Professor Sanderson; Dr. Orrin Wightman, president 
of the State Medical Society; Mors. Grace A. Powell, 
president of the New York State Federation of Home 
Bureaus; Dr. Grant C. Madill, former president of the 
State Medical Society; Dr. Stover, of Amsterdam; 
State Senator Byrne, of Albany, and Dr. Nicoll, state 
commissioner of health. The committee elected Pro- 
fessor Sanderson permanent chairman, and, after 
considerable discussion, resolved to study ways and 
means by which an intensive survey could be made of 
some rural county, in order to determine definitely the 
adequacy of medical service especially in the more 
remote rural sections. The members of the committee 
were unanimous in their belief that this work should 
be gone into with an open mind and without regard 
to the consideration of any remedies which might later 
be agreed upon as the result of the survey. 


A GENERAL conference on the Fusarium problem 
was held during June, July and part of August at 
the University of Wisconsin, which developed from 
studies carried on by the United Fruit Company on 
the wilt disease of bananas in Central America and 
was held in cooperation with the Bureau of Plant In- 
dustry, United States Department of Agriculture. 
Those present at the conference were Dr. H. W. Wol- 
lenweber, pathologist, Biologische Reichsanstalt fiir 
Land und Forstwirtschaft, Germany, and Dr. O. A. 
Reinking, pathologist, United Fruit Company, both 
representing the United Fruit Company, and Dr. C. 
D. Sherbakoff, pathologist, Agricultural Experiment 
Station, University of Tennessee; Miss Helen Johann, 
assistant pathologist, cereal investigations, and Mrs. 
Alice Bailey, junior pathologist, office of cotton, 
truck and forage erop disease investigations, repre- 
senting the Bureau of Plant Industry, United States 
Department of Agriculture. The work of the con- 
ference covered, in so far as possible, the study, com- 
parison and identification of specimens and cultures 
of fungi at present available. The studies were made 
on species from all sections of the sub-genus Fu- 
sarium, including important border-line strains, 
thereby making it possible to arrive at a uniform 
taxonomy of the group. Pure cultures and dried 
specimens of each of the species studied and identified 
will be placed in the office of pathological collections, 
Bureau of Plant Industry, United States Department 
of Agriculture. 
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Unber authority of the Research Committee of the 
Archeological Society of Washington, Dr. Mitchell 
Carroll recently examined with Professor George 
Grant MacCurdy the prehistoric cave and rock-shelter 
known as Castel Merle in the commune of Sergeac, 
30 minutes from Les Eyzies, considered by Dr. 
Hrdli¢ka and other authorities as perhaps of equal 
promise with the now famous prehistoric sites of the 
region, and concluded a ten-year lease from the 
owner, M. Castanet, with sole privilege of excavation 
and control of the finds. This was made possible 
through the generosity of Colonel William Erie Fow- 
ler, one of the trustees of the society. The society 
entered upon an agreement with the American School 
of Prehistoric Research to conduct the excavations 
which began at once in charge of Professor Mac- 
Curdy, who has already announced the discovery of 
numerous prehistoric flint implements in addition to 
faunal remains. Half the archeological specimens 
found on the site are to be deposited with the U. S. 
National Museum as the property of the Archeological 
Society of Washington. 


A CORRESPONDENT writes: “One of the most inter- 
esting recent acquisitions by the Museum of the Cali- 
fornia Academy of Sciences is a magnificent speci- 
men of the East African gorilla. The specimen is an 
adult male measuring six feet in height when stand- 
ing erect; the chest measures 63 inches, the span of 
arms 91 inches and the weight was 480 pounds. These 
figures show that this specimen is one of the largest 
gorillas in any museum in the world. It was shot in 
the Birunga Mountains, riorth of Lake Kivu, in the 
eastern part of the Belgian Congo. It was artistically 
mounted by an expert taxidermist in London, from 
whom it was purchased for the academy by Mr. A. 
Kingsley Macomber, well-known clubman and ecapi- 
talist of Burlingame and patron of the California 
Academy of Sciences.” 


~ Provision is made in the will of Andrew W. Pres- 
ton, late president of the United Fruit Company, that 
in the event of the death of all heirs the estate shall 
be used “for advancing the science of chemistry in 
the United States.” The estate is estimated to exceed 
$6,000,000. 


THe Deseret Museum of Salt Lake City, a general 
geological and biological collection containing one of 
the largest and most complete mineralogical collec- 
tions in the West, was recently presented to the Brig- 
ham Young University, of Provo, Utah. 


ForpHam Unrversity dedicated on October 24 its 
recently completed seismic station to be one of the 
few in the world devoted exclusively to the recording 
of earthquake phenomena. The building is the gift 
of William J. Spain, of New York, in memory of his 


SCIENCE 





[Vou. LX, No, 1557 


son, William J. Spain, Jr., a member of the class o 
1924 at Fordham. 


By unanimous vote the administrative board of th. 
American Engineers Council has agreed to insist 0, 
abolition of the Department of the Interior of th. 
Federal Government to be replaced by a Departmen; 
of Public Works. The Department of the Interio; 
was held to be archaic, and the motion, as put by [, 
P. Alford, of New York, and formally adopted, calle, 
for an aggressive course in support of the new plan, 


Aurnority for the transfer of approximately 14. 
000 acres of public land in the Salt River Mountains 
of Arizona to Phoenix for public park purposes has 
been granted by the Interior Department. The sale for 
$1.25 an acre was authorized by the Congress. The 
land makes available recreational facilities for the 
entire Salt River Valley population of about 100,000, 
including Phoenix, 

By far the most comprehensive and vigorous en. 
forcement of the Alaska fishery laws and regulations 
ever undertaken has been in progress this season under 
the supervision of the United States Bureau of "‘sb- 
eries. In southeastern Alaska alone approximately 
75 special stream guards have been on duty. Six 
patrol vessels have been engaged and there has also 
been the regular force of employees. In other sec- 
tions of Alaska this character of work has been ex- 
panded over that of former seasons. Various cases, 
including trap and vessel seizures, have been pre- 
sented for court action. This is the first time that 
such seizures have been made, authority being derived 
from the recent Alaska fisheries act of June 6, 1924. 
Commissioner O’Malley has been in southeastern and 
central Alaska during most of the current fishing 
season giving personal supervision to salmon-protec- 
tion activities. The results will be highly beneficial 
in reestablishing and maintaining this very valuable 
natural resource. 





UNIVERSITY AND EDUCATIONAL 
NOTES 


THE movement, started last May by the alumni of 
St. Louis University, to raise $1,000,000 for a new 
medical college, has thus far brought a total of $410, 
000 in pledges, according to Dr. Hanau W. Loeb, dean 
of the school of medicine. 


At the University of Oklahoma two new structures, 
the medical and engineering buildings, are nearing 
completion. These buildings are being constructed 
under the appropriation of $100,000 for each, made 
by the last state legislature. 

Tue will of the late Charles L. Hutchinson, of Chi- 
eago, provides a bequest of $30,000 to Harvard Uni- 
versity for the work of the Arnold Arboretum. 
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CorumBiA UNIVERSITY has received a gift of $15,000 
from the Borden Company to be used for research 
in the field of food chemistry and nutrition, and 
$6,000 from an anonymous donor for the laboratory 
of surgical research. 


WestMINsTER Hospital Medical School, London, 
has been offered by A. J. H. Carlill £20,000 towards 
the establishment of a pathological unit as a memorial 
to his father. 


Tue Jefferson Medical College has created a de- 
partment of bronchoscopy and esophagoscopy. Dr. 
Chevalier Jackson, professor of laryngology in the 
college, has been elected to the professorship of the 
new department. Dr. Fielding O. Lewis has been 
elected to fill the chair vacated by Dr. Jackson. 


Dr. Georges A, TALBERT, associate professor of 
physiology at the University of Nebraska College of 
Medicine, has been appointed professor of physiology 
at the University of North Dakota School of Medi- 


cine. 


Dr. D. S. Morse, of Cornell University, has been 
appointed assistant professor of mathematics at 
Union College. 


Dr. Harry H. Knieut, assistant professor of en- 
tomology and curator of the insect collection at the 
Farm School of the University of Minnesota, has re- 
signed to accept a similar position at the Iowa State 
College. 


Epuarpo Draz Luque was recently appointed pro- 
fessor of physics at the Universidad Nacional in 
Mexico City; he is also doing work for the Mexican 
Light and Power Company. 


Proressor Henry Briaas, who has been for several 
years professor of mining engineering in the Heriot- 
Watt College, Edinburgh, has been appointed to the 
newly established chair of mining in the University 
of Edinburgh. 


Dr. Hans v. Haperer, of the University of Inns- 
bruck, has been appointed professor of surgery at 
the University of Graz, to take the place of Professor 
v. Hacker. 





DISCUSSION AND CORRESPONDENCE 


ALKALINE REACTION OF THE COTTON 
PLANT 


In an article which has recently appeared under 
the above title (Science, September 19, 1924, page 
268), Mr. J. E. Mills has referred to some observa- 
tions published about a year ago by Mr. C. M. Smith 
regarding the alkaline reaction of the dew of the 
cotton plant (J. Agric. Research, 1923, 26,192). The 
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subject was incidentally considered by Mr. Smith in 
connection with an investigation of “arsenical injury 
to plants,” and from an examination made by him 
of dew collected from the plants, he was led to ¢on- 
clude that its alkalinity was to be attributed to the 
presence of the bicarbonates of calcium and mag- 
nesium. It was also observed by him that “the dew 
gave a reaction alkaline even to phenolphthalein,” 
which he stated would indicate the presence of soluble 
hydroxide or salts of very weak acids. Mr. Mills has 
now noted (loc. cit.) that it would hardly seem pos- 
sible that the alkalinity of the dew can be attributed 
to these compounds. 

In collaboration with the Bureau of Entomology of 
the U. S. Department of Agriculture an investigation 
was undertaken by the undersigned for the purpose 
of determining the volatile constituents of the cotton 
plant and of ascertaining their attraction for the boll- 
weevil. This work was begun in the summer of 1923 
and has continued to engage our attention to the 
present time. Although the complete results of this 
investigation will be published in due course in a 
scientific periodical, in view of the above-mentioned 
article by Mr. J. E. Mills and also the statements 
relating to the subject from time to time in the daily 
press it seems desirable that we should now place on 
record some of our observations. 

The chemistry of the cotton plant is a very com- 
plex subject, and although much progress has been 
made in our investigation of it, considerable time will 
still be required for its complete elucidation. We now 
particularly wish to state that we believe the alkalin- 
ity of the dew of the cotton plant to be attributable, 
at least in part, to the presence of ammonia and 
trimethylamine, since we have determined the pres- 
ence of these substances in it and have also obtained 
the same substances in very much larger amounts 
from the products of distillation of the eotton plant 


with steam. Both ammonia and trimethylamine are 


evidently emanations from the plant, and it has 
already been ascertained that the trimethylamine 
possesses a particular attraction for the boll-weevil. 
An account of the numerous other substances that 
have been isolated from the.cotton plant and com- 
pletely identified must be reserved for a future pub- 
lieation. 
FREDERICK B. Power, 
Victor K. CHEsnutT 
BUREAU OF CHEMISTRY, 
DEPARTMENT OF AGRICULTURE, 
WASHINGTON, D. C. 


RADIOACTIVITY OF RIPE TOMATOES 


In cooperation with the Bureau of Standards a 
project for experimental study was outlined in the 
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summer of 1923, the object being to determine whether 
or not any radioactive substance occurred in food and 
if so its significance. Owing to unforeseen circum- 
stances, the experimental work could not be begun 
at that time. In June of the present year, however, 
a beginning was made, the food chosen being ripe 
tomatoes. These were washed in distilled water and 
then pulped by passing the fruit through a meat 
grinder of household size. The pulped fruit and 
juice, 900 ce altogether, was tested for radioactive 
substance in accordance with the procedure followed 


at the Bureau of Standards of the United States De- 


partment of Commerce, the determinations being 
made by W. H. Wadleigh, of that bureau. The glass 
flask containing the pulp and all the other equipment 


used was taken from stock which had not been ex- 
posed to radioactivity. The experimental conditions 


were such as to prevent the concentration of the 


pulped fruit and juice during the experiment. 
The results obtained are reported in the following 


table in comparison with Washington city water 


which was used as a check, its radioactivity being 
known: 


OCCURRENCE OF RADIOACTIVE SUBSTANCES IN RIPE 











TOMATOES 
Milimicrograms 
per liter 
1924 | Washington city water 
June 11 for comparison 1,00 
June 17| Ripe tomato pulp and 
juice 3.28 
June 24 do 4.20 
July 2 do 0.98 result considered 
unreliable 
July 10 do 1.45 
July 15 do 1.14 











After the first determination for radioactivity, the 
tomatoes were set aside and again tested at the end 
of a week. This procedure was continued, five tests 
in all being made with the original material. 

The radioactivity noted, though relatively small, 
was pronounced, being more than three times as great 
as that of city water. It is also apparent that the 
amount diminished as time passed. 

The topics which suggest themselves for considera- 
tion in continuing the work are numerous. One of 
primary importance is to determine whether or not 
the radio-active substance is carried into the fruit 
by ground water taken up by the growing plant or 
whether it had another origin. Others have to do 
with the relationship, if any, between such phenomena 
and nutrition problems now receiving attention. 

C. F, LanawortHy 


WASHINGTON, D. C. 
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THE METRIC SYSTEM 


In Science for September 5 there is a letter on th 
metric system which gives an incorrect impression as 
to the position of the engineering profession on this 
question. 

The engineer necessarily uses the unit of measure 
that is the legal standard in the country where he js 
working, but it does not make any difference whether 
the unit used is a foot or a meter. The essentia] 
thing is that it shall be a decimal system, and the ep. 
gineers of the world are now using a decimal system 
exclusively for all measurements and calculations, 
The unit of measure in this country is the foot, and 
all measurements are made in feet and decimal parts 
of a foot. The surveyor’s chain or steel tape is 100 
feet long, graduated in feet and tenths and hundredths, 
The leveling rod is graduated in tenths and hundredths 
with a vernier reading in thousandths of a foot. All 
measurements of every kind are made in these decimal 
divisions of the foot and all calculations for steel- 
work, track-work and earth-work, for it would be im- 
possible to apply trigonometry to measurements ex- 
pressed in feet and inches. 

After the caleulations are completed the engineer 
has to convert his Jecimal fractions into inches and 
sixteenths for the steel worker and into cubic yards 
for the grading contractor. Of course all mathemati- 
cal handbooks for engineers contain tables for con- 
verting decimal parts of a foot into inches and sixty 
fourths, and all railway engineers learn the “twenty- 
seven times” multiplication table so that they can 
divide by twenty-seven as easily as most people can 
divide by twelve, but if manufacturers would use a 
decimal system also it would save the engineer a great 
deal of unnecessary trouble and many mistakes, for 
every translation from one system to the other intro- 
duces one more possibility of error. 

There is no doubt that a duodecimal system would 
be more convenient sometimes if our system of num- 
bers were also duodecimal, but the important thing 
is that our system of measures should agree with our 
system of numbers. 

KENNETH HARTLEY 

CHEYENNE MOUNTAIN HicH SCHOOL, 

CoLoRADO SPRINGS, CoLORADO 


Tue letter by Mr. John Satterly regarding the use 
of metrie weights and measures which appeared in 
the September 5th issue of Scrence is of special 
interest. From visits to Canada, east and west, I can 
state that his attitude is very unusual. The work of 
Dr. J. C. MeLennan, of Toronto University, is im- 
portant in this connection. He writes: — 

In the early part of 1906, at the request of the Honor 


able L. B. Brodeur, minister of inland revenue of the 
Dominion Government of Canada, I agreed to deliver 
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a number of lectures on the use of metric weights and 
measures. 

Through the cooperation of the department mentioned, 
a schedule of the lectures was arranged and it was made 
known in various centers throughout Canada that my 
services in connection with the metric campaign would 
be available on certain dates for the various local socie- 
ties interested in this subject. 

In carrying out this rather strenuous schedule, lectures 
were given in Montreal, Ottawa, Toronto, Winnipeg, 
Regina, Vancouver and in over thirty other Canadian 
cities. In some places the idea of the simple metric 
system corresponding to decimal currency was then 
new to many people. Our meetings were well attended; 
in some cases aS many as six hundred people being 
present. At the close of each address all present were 
invited to take part in the discussion of the subject. 
The pros and cons were propounded with the utmost 
frankness and in some cases with considerable vigor. 
Never during this lecture tour or at any other time 
have I heard, in so far as I can judge, a really valid 
argument against the general use of metric weights and 
measures. On the other hand the many valid reasons for 
their use increase as time passes. 

It is highly desirable that this preliminary educational 
work, conducted entirely at the expense of our govern- 
ment, should be effectively followed up. It is chiefly 
for the purpose of encouraging others to do their part 
in securing for Canada the advantages of the use of the 
metric system that on April 28, 1922, I accepted the 
chairmanship of the Toronto Section of the Metric 
Association. At that time Mr. W. P. Dobson, of the 
Hydro-Electrie Power Commission, was elected secretary, 
and Mr. L. Burpee, of the Canadian General Electric 
Company, Ltd., was elected treasurer. Our section is 
composed of volunteer workers who desire to see the 
metric campaign progress as it should. We believe that 
everybody can do something to help. We hope that a 
great many people will let Mr. Dobson know that they 
will help the metric movement in their own industry or 
line of work. 


The Metrie Association has a local section and a 
good group of members in Toronto. In the French- 
speaking portions of Canada the public opinion in 
favor of the metric system is almost unanimous. 

Howarp RicHarps 

METRIC ASSOCIATION, 

New York, N. Y. 





QUOTATIONS 


SCIENTIFIC RESEARCH 


THE patient technique of laboratory research does 
not seek the limelight of sensational discovery. For 
this reason the public mind does not grasp completely 
the significance of the work carried on by hundreds 
of students, up and down the country, whose investi- 
gations are bringing greater worth and purpose to 
the conditions of national life. The Report of the 
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Committee of the Privy Council for Scientific and In- 
dustrial Research for the year 1923-24 serves to re- 
mind us of the ever-increasing dependence of health, 
commerce and industry on the adequate opportunities 
afforded for scientifie inquiry and accomplishment. 
The problem is, however, less a financial than an edu- 
cational one. Money for research is there—over half 
a million was spent during 1923-24—but often the 
speed at which work can be carried out is limited—as 
in the case of the Fuel Research Board—“by the num- 
ber of competent and trained workers available.” It 
is to the university that we must look to give us the 
trained student, patient though adventurous, imagina- 
tive though cautious, cooperating without self-seeking 
to increase the sum of human knowledge. We have 
to ensure, also, that no alert and creative mind is 
barred from that training through lack of means to 
rise through the secondary school to the university. 
There is still too much reason to fear that reserves of 
ability are untapped owing to the failure of certain 
local education authorities to make careful provision 
for the poorer scholars. Last year 291 grants were 
made by the council to research workers and students 
in training, of which 244 were allowances enabling 
them to take advantage of facilities for training in 
research afforded by various universities. The grants 
made during the academic year 1923-24 amounted to 
£41,000 as compared with £49,000 during 1922-23. 
The transfer to university and college authorities of 
the responsibility for recommending rates of allow- 
ance in accordance with the needs of individual stu- 
dents has led to more generous help from local funds 
and greater local interest in these activities. Never- 
theless, the powers of local authorities under section 
74 of the Education Act, 1921, are not so fully util- 
ized as they might be. 

There are, however, other considerations beyond the 
financial which need to be taken into account in the 
training of students for research. Sir William Mc- 
Cormick, the administrative chairman of the Advisory 
Council, warns against too easy specialization. “Ex- 
perience has taught us,” he says, “to attach great im- 
portance to the student’s school history, and our con- 
viction grows that in the last two years of school life 
science must not be allowed to absorb the whole of 
the students’ attention, to the exclusion of the human- 
ities and to the detriment of his general education” ; 
and Sir William urges further that “at a later stage, 
when the student has graduated and is serving his 
apprenticeship to research, we should like to see him 
encouraged to devote attention as part of his train- 
ing to the historical and cultural aspects of the sub- 
ject in which he is specializing.” Inability to inter- 
pret contemporary social phenomena by the light of 
the past has been one of the causes which have often 
prevented expansion of method and the acceptance of 
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new ideas by leaders of industry. The war destroyed 
much of the crippling conservatism which had hitherto 
hampered development. The outcome is to be seen in 
more scientific organization and production in factory 
and workshop. Probably no movement has been of 
greater value to industry than the setting up of re- 
search associations in 1918, 1919 and 1920 under the 
government’s scheme for industrial research and the 
consequent growth of cooperation and team work in 
dealing with problems common to the methods and 
processes of the various trades. The report shows 
that many of these problems are incapable of solu- 
tion by one branch of science alone, and consequently 
it is essential that there shouid be increasing coopera- 
tion between chemists and physicists, biologists and 
engineers. An interesting instance of cooperation 
with medical research is seen in the financial help 
given to the Medical Research Council, accompanied 
by expert assistance from the Engineering Research 
Board, to enable the council to investigate problems 
of machine design in relation to the comfort and 
efficiency of the operator. Employers are only now 
beginning to understand how greatly industrial con- 
tentment, efficiency and output can be increased by 
comfort in manipulation and adequate light and ven- 
tilation in the factory. 

There is need also to educate public opinion in re- 
gard to the value of research in the domain of na- 
tional health, and the work of the Fuel Research 
Board in this direction should receive more general 
recognition. The Gas Regulation Act of 1920, which 
was based on the work of the board, has already led 
to substantial savings. The physical and chemical 
survey of the national coal resources, the research in 
carbonization and in by-products, the possible modifi- 
cation of the blast furnace are all likely to have im- 
portant bearing on the prevention of waste and the 
diminution of the smoke evil. Public opinion, how- 
ever, must press for proper fuel control in industrial 
works; “without it,” says the report, “the advantages 
of better fuel which research may provide would be 
largely nugatory.”—Educational Supplement of the 
London Times. 





SCIENTIFIC BOOKS 


The Physiology of Photosynthesis. By Str Jacapis 
CuunverR Bose. Longmans, Green and Co., New 
York, 1924; VII—287 pp., with 60 illustrations. 


THE work under review comprises twenty-eight 
short chapters on about as many separate problems 
of the phenomenon of photosynthesis. The author 
confines himself largely to a description of apparatus 
and experiments of his own design and the results 
he has obtained therewith. The experiments were 
carried out with the water plant, Hydrilla verticilla, 
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and the evolution of oxygen from the plant during 
illumination was taken as a measure of the rate of 
photosynthesis. As has been known for a long time, 
the gas which is emitted from an illuminated plan} 
is not composed of pure oxygen but contains varying 
amounts of nitrogen and carbon dioxide. In order 
to avoid this source of error in the determination of 
photosynthetic activity by the volume of oxygen 
emitted, the author, in one of the methods described, 
removes the nitrogen from the water and the plant 
by placing these under a vacuum at the beginning of 
the experiment. It is stated that under these condi- 
tions pure oxygen is evolved in the light. Another 
familiar error in the bubble-counting method is due 
to the variation in the volume of the bubbles. This 
error the author has endeavored to remove by the 
use of a device which collects a definite volume of 
gas; a slight increase in the pressure of the gas 
causes its release, which is recorded on a revolving 
drum. By means of this apparatus, which was also 
elaborated into an automatic recorder of photosyn- 
thesis, a variety of factors which influence the rate of 
photosynthesis were studied. 

In the results obtained on the relation between 
light intensity and photosynthetic activity, no new 
contributions are made, Thus it is concluded (p. 48) 
that “Taking all factors into account, we find that 
the activity of photosynthesis is proportional to the 
quantity of incident light.” It is most unfortunate 
that absolutely no regard should have been taken of 
the mass of valuable information which has accumu- 
lated during the past twenty-five years on this and 
many other phases of the photosynthesis problem. 
In the arrangement of the experiments and in the 
interpretation of the results obtained the facts 
which led to the formulation of the theory of limiting 
factors are entirely disregarded, nor is there any 
consideration of the conclusions of other recent 
workers in the field, such as Harder and Lubimenko. 
The result of this general neglect in endeavoring to 
coordinate the observations recorded with the body 
of existing knowledge in photosynthesis is a most 
unsatisfactory one. Many of the phases of the pho- 
tosynthesis problems are touched upon; none of them 
have been subjected to a thorough investigation. 
There are many interesting observations recorded, but 
their bearing is not certain because either they are 
purely unconnected or incomplete. — 

Interesting are the results of traces of iodine, for- 
maldehyde and nitrie acid on the photosynthetic 
activity. It was found that minute traces of these 
substances accelerate the activity enormously. Less 
fortunate are the author’s conceptions of the “period 
of photosynthetic induction” and “photie stress”; the 
phenomena observed have been fully discussed some 
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years ago by Kniep and others. Chapters XIII and 
XIV describe an ingenious self-recording radiograph 
and a portable photometer which make use of the 
selenium cell as the light sensitive element. 

The question of the influence of CO,-concentration 
on the rate of photosynthesis has received much 
attention during the past ten years. It is of par- 
ticular importance on account of its bearing on 
Blackman’s theory of limiting factors. That the 
curve of photosynthetic activity with varying con- 
centration of CO, and constant light intensity ex- 
hibits no sharp turn but is rather approximately a 
logarithmie one was indicated by the results of 
Boysen-Jensen (1917), Willstaetter (1918), Warburg 
(1919), Harder (1921). Bose also concludes: “My 


I results show that the top of the photosynthetic curve 


rounds off gradually after the turning-point, and is 
never abruptly horizontal . . .” Only one light in- 
tensity was used; had similar experiments been 
carried out with a variety of light intensities they 
would have constituted a valuable test of Harder’s 
conception of limiting factors. An attempt is also 
made to determine the oxygen-carbohydrate factor, 
a ratio between the weight of oxygen emitted and that 
of carbohydrate elaborated during photosynthesis. 
On the basis of the chemical equation commonly 
assumed to represent the photosynthetic reaction: 
6CO, + 6H,0 = C,H,.0, + 60, this ratio would be 
C,H,.O, 180 

~ 60, as ae 0.9375. The author measured the 
gas emitted and determined the increase in weight 
during a definite period of photosynthetic activity. 
He comes to the conclusion that the oxygen-carbohy- 
drate factor is 0.8906 or 5 per cent. less than the 
theoretical value. This is called the normal value. 
In specimens which previously had been exposed to 
strong light the factor was 0.91, in those exposed to 
semi-darkness 0.87, The explanation for these dis- 
crepancies is sought in the possibility that other 
carbohydrates besides those having a molecular weight 
of 180 are elaborated. Apparently the fact, clearly 





p established by Kniep, was lost sight of: that the 


gas evolved in photosynthesis is not pure oxygen, the 
composition varying with the rate of gas evolution. 
Analyses of the gas were not made nor were pre- 
cautions taken to avoid admixture of other gases. 
carbohydrate 
oxygen 
Probability due to the fact that the gas collected was 
hot pure oxygen. Furthermore, under conditions of 


high light intensity (more active photosynthesis) the 
Proportion of oxygen in the emitted gas is high, 
which accounts for the relatively high value of the 
carbohydrate-oxygen factor found; while under low 
light intensity the proportion of oxygen is low, which 


The low value of the ratio is in all 
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would result in a correspondingly low factor by the 
methods employed. 

It is undoubtedly true that physiology is more than 
applied physics and chemistry; yet in endeavoring to 
ascribe to every effect a discernible cause in a quanti- 
tative as well as qualitative sense, it is doubtful 
whether physiology can find, for the present, more 
valuable methods and conceptions than are offered by 
physics and chemistry. This is especially true in the 
subject of photosynthesis, for which the exact sciences 
have made available most valuable information during 
the past few years, and it is only through the appli- 
cation and elaboration of these conceptions that we 
ean hope for a true physiology of photosynthesis. 


H. A. Sporxr 
CARMEL-BY-THE-SEA, 
CALIFORNIA 





LABORATORY APPARATUS AND 
METHODS 
INSTANTANEOUS PHOTOMICROGRAPHY 


OF THE SKIN CAPILLARIES IN THE 
LIVING HUMAN BODY 


LompBarp,' in 1911, showed that certain capillaries 
in the human body could be rendered visible under the 
microscope by adequate illumination. Dr. Mueller 
and his pupils have extended the usefulness of this 
method in clinical medicine. Professor Krogh,’ of 
the University of Copenhagen, and his colleagues 
have made very elaborate studies on the anatomy and 
physiology of capillary circulation. For several 
years past, Drs. G. E. Brown* and H. Z. Giffint and 
others, of the Medical Research Laboratories of the 
Mayo Clinic, have been making extensive quantitative 
clinical studies of the capillaries, as to sizes and blood 
circulation, both in normal and disease conditions. 

In the microscopic study of the physiology of 
capillaries, the general method of procedure has been 
to observe visually by the aid of the microscope the 
changes taking place and the reactions to various 
experimental procedures. However, no documentary 
evidence of these observations by means of photo- 
graphic records has been, in general, possible and, 
so far as we know, no such documentary evidence 
exists in the various studies on the capillaries of the 
living human body. Krogh® and others have suce- 


1 Lombard, American Journal of Physiology, Vol. xxix, 
335, 1911-12. 

2Krogh, ‘‘The Anatomy and Physiology of the 
Capillaries,’?’ New Haven, 1922. 

3 Brown, American Annals of Clinical Medicine, Vol. 1, 
69, 1922. 

4Brown and Giffin, American Journal of Medical 
Sciences, Vol. 166, 489, 1923. 

5 Krogh and Rehberg, American Journal of Physiology, 
Vol. Ixviii, 153, 1924. 
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ceeded in obtaining with considerable difficulty photo- 
micrographie records of the capillaries and the cireu- 
lation in transparent tissues of Rana temporaria “at 
rates varying from 20 photographs per second down- 
wards.” Obviously, methods and procedures which 
would be applicable to the study of the capillaries in 
transparent tissues of frogs, in which transmitted 
light could be used, would be of little or no service in 
obtaining photomicrographs of the capillaries of the 
human body in from one tenth to one one-hundredth 
second. For the results obtained in photomicrograph- 
ing capillaries at the nail-fold, for example, must be 
dependent on the amount of light which penetrates 
into the tissues, the portion thereof which is reflected 
by the capillaries (that is, the contained blood) and 
which then, in turn, traverses its way through the 
tissues to the microscope. 

As is well known, but little light is needed to make 
the eapillaries microscopically visible to the eye. 
The problem from the photographic standpoint, how- 
ever, is much more difficult, due chiefly to the follow- 
ing: (1) inability to get sufficient illumination re- 
turned to the plate or film to enable photomicrographs 
to be obtained in a fraction of a second; (2) with 
longer exposures, of the order of a few seconds, the 
difficulty of preventing mechanical movements of the 
hand or finger, or again of the apparatus used, and 
(3) should such movements as have been mentioned 
be eliminated, the impossibility of prevention of 
slight rhythmic movements due to the pulsations of 
the heart. 

Certain preliminary experiments demonstrated to 
our satisfaction the uselessness of endeavoring to 
overcome the difficulties mentioned in (2) and (3), 
and that success in instantaneous photomicrography 
of the capillaries in the tissues at the nail-fold would 
result only through the use of very intense external 
illumination, so filtered as to remove heat and certain 
shorter wavelengths of radiation, and directed at such 
an angle as to throw the light reflected by the sur- 
face of the skin out of the direct path of the light 
reflected by the capillaries and transmitted to the 
photographic plate or film. Our procedure has been 
to use as a source of light a 5 ampere direct current 
are-lamp, with which to make preliminary visual 
observations, and, when photographing, to throw 
suitable resistances in parallel with the fixed resistance 
for an instant only, permitting 30 to 50 amperes to 
flow through the are-lamp. In this manner, both with 
and without suitable glass and liquid filters, we have 
been able to obtain satisfactory photomicrographs 
varying in magnification from 100 to 10 in from 
one tenth to one one-hundredth second. The con- 
trast has been excellent, the mechanical and rhythmic 
movements previously mentioned wholly eliminated, 


and the possibility of an “at-will” photographic rec. 


ord of capillary changes assured. We have also gy. 
ceeded in making use of an ordinary kodak film, anq 
in taking a series of photomicrographs as desired, 
approximating a cinematographic record as closely 
as would ordinarily be desired or of likely servic. 
Further experiments are being carried out on the 
construction of simple but suitable apparatus fo, 
enabling long series of permanent records of eapil- 
laries to be taken and kept for measurement and the 
tabulation of data. 

We are informed that various persons have, at dif. 
ferent times, made attempts to obtain instantaneoys 
photomicrographs of the capillaries in the living 
human body, but, in so far as we know, none of these 
attempts have been successful. Mr. Earl Irish, work. 
ing in conjunction with Dr. Brown, of this clinic, sue- 
ceeded about two years ago in getting two fairly good 
photomicrographs, but the times of exposure were 
too long and there were evidences of movement, 
Through the use of the simple procedure we have out- 
lined, practically every photograph is satisfactory 
and usable for measurements. 

We believe that these photomicrographs which we 
have been able to obtain during the past few weeks 
are the first photographic records on skin ¢apillaries 
in the living human body obtained by methods which 
permit of photographing at will, under normal con- 
ditions—for example, without ballooning through the 
use of a turniquet, and so forth—with good contrast, 
in any magnification desired, and in from one tenth 
to one hundredth second, thus ensuring no move- 
ments and therefore giving reliability to the data ob- 
tained from the measurements of the capillaries. 

A reproduction of an “untouched” print made 
from an original plate in which the magnification is 
100 and the time of exposure one tenth second, 
is enclosed, but I feel that it can not be reproduced 
to advantage on the paper used in ScrEence. 

The problem of accurate quantitative determina- 
tions of the caliber of the capillary loops is wrapped 
up very intimately with the problem of capillary per- 
meability. It is hoped that these, studies will lend 
additional assistance to the solution of the problems 
of clinical medicine. 

A more detailed account of these experiments and 
others now in progress will be made later through the 
channels of medical literature. 

I have to thank my assistants, Mr. A. Porter and 
Mr. R. Halstead, for their aid. 

CHARLES SHEARD 

SEcTION OF PHYSICcs, 


Mayo CLINIC¢, 
ROCHESTER, MINNESOTA 
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SPECIAL ARTICLES 


THE CIRCULATORY SYSTEM OF THE 
BRINE SHRIMP? 


Tue brine shrimp, Artemia salina principalis, has 
received extensive biological study in the Hopkins 
Marine Station and the Stanford University under 
the direction of Professor KE. G. Martin. Due to the 
fact that it lives in sea-salt brines of extreme satu- 
ration, it presents numerous problems of peculiar 
physiological interest. It seems that to date no one 
has given especial attention to the anatomy and the 
physiological manifestations of the circulatory organs 
and tissues of this animal. Artemia lives on uni- 
cellular algae and bacteria and its alimentary tract 
is not clogged with a great deal of opaque material. 
The tissues themselves are unusually transparent. It 
is possible to make out the gross and in fact much 
of the details of the microscope structure by direct 
inspection of the animal itself under the compound 
microscope. The following notes are presented for 
record, 

THE ANATOMY OF THE CIRCULATORY SYSTEM 

The plan of circulation in Artemia is the open 
lacunar system, characteristic of crustaceans. How- 
ever, the anatomical arrangement is much simpler 
and very much easier of demonstration than in the 
higher forms, for example, the decapod crustaceans. 

The heart: The heart is a simple longitudinal tube, 
suspended in the body cavity dorsal to the alimentary 
tract. It is surrounded by open lacunar spaces, be- 
ing anchored with more or less firmness by the tissue 
strands from its walls to the alimentary canal and 
to the body wall. 

The heart tube runs the full length of the animal 
from the caudal segment to the base of the rostrum. 
It is an exceedingly thin-walled muscular structure. 
At the extreme posterior end of the heart is a single 
opening or slit, the caudal ostium. It is guarded by 
slight enfolding of the lips which operate as valves. 
The slit of the opening is dorso-ventral, as is that of 
all the cardiae ostia. 

1 Professor Ernest G. Martin and Professor Harold 
Heath, of Stanford University, have made extensive 
physiological and morphological studies of the west 
coast Artemia, available in bounteous quantities in Elk- 
horn slough and adjacent salt beds of the marshes 
bordering Monterey Bay. This form is a beautiful type 
for teaching purposes, especially for microscopic demon- 
stration of the open or lacunar plan of circulation. It 
18 remarkably transparent and can be used even under 
magnifications that reveal cell structure, including mus- 
cle striation. It was while preparing material for demon- 
strating before Ir. Martin’s laboratory class in physiol- 
ogy of marine forms that these observations and notes 
were developed. Since nothing seems available, in the 
modern literature at least, for the guidance of students 
of biology these notes are presented. Publication is with 
Professor Martin’s generous consent. 
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There are bilaterally symmetrical pairs of ostia, 
from fourteen to fifteen in number, apparently seg- 
mental in arrangement, distributed along the sides 
of the heart tube from the posterior end for two 
thirds or more of its length. These ostia are guarded 
by valves as in the ease of the terminal or caudal 
ostium. The walls of the valves are so thin that it 
requires a medium magnification (x 200-250) to bring 
them into clearest vision. 

There are no ostia along the extreme anterior por- 
tion of the cardiac tube. The anterior end of the 
heart opens freely into sinuses or lacunae at the base 
of the antennae and eye stalks and adjacent head 
region. There are no internal cardiac valves. 

The lacunar system: There are no blood vessels 
(Gerstecker) other than the heart tube, in Artemia. 
There are certain channels that are well marked and 
fairly definite. No linings or definite walls of the 
vascular type were observed. The body cavity and 
lacunae of the body and appendages are filled with 
a clear fluid that contains in suspension many 
nucleated corpuscles. The movements of these cor- 
puscles enables one to follow the outlines of the 
spaces with remarkable ease. These channels and 
spaces of the body can be followed out through the 
appendages—the eye stalks, base of the antennae, 
limbs, ete. The outlines of the body eavity spaces 
are much more definite toward the posterior part of 
the body. 


PHYSIOLOGY OF THE CIRCULATION IN ARTEMIA 


The body fluid or blood of Artemia is kept in cir- 
culation by the interaction of two mechanical factors. 
First, the pumping of the heart tube and, second, 
the general body movements, primarily of the ap- 
pendages. 

The contraction of the heart: The straight heart 
tube contracts rhythmically, with a rapid wave-like 
movement. The contraction begins at the posterior 
end and runs in a peristaltic wave toward and over 
the anterior end. The rhythm at laboratory tempera- 
tures and in sea water varies about 125 per minute. 
The succeeding contraction begins before the pre- 
ceding one has passed off the tube. The movements 
of the wafer-thin valves that guard the vertical slits 
of the pairs of ostia furnish an index of tke relative 
pressures in different parts of the tube and in the 
adjacent lacunar spaces. This observation is further 
facilitated by the passing of white corpuscles. Very 
seldom does one observe corpuscles to move outward 
through an ostium, or to repass the valves during a 
peristaltic contraction wave. Occasionally there is 
a well-marked back and forth movement in the spaces 
adjacent to the ostia. Even in such instances one 
could usually observe that the corpuscles had not 
quite passed the portal of the valve before the peri- 
staltie wave came along. 
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Since there are no valves in the anterior part of 
the tube and the anterior end is unguarded and freely 
open into the heart sinuses, it would seem that the 
forward movement of the blood is the result of differ- 
ential pressures produced by the passing of peri- 
staltic waves as supported by the valves guarding the 
ostia. In confirmation of this is the easily observed 
fact of the pouring in of the blood stream through 
the ostia during the relaxation stages of the heart 
tube. 

At the wide open anterior end of the cardiac tube 
the blood flow shows a rhythmic slight backward 
movement followed by a more pronounced onward 
rush synchronous with the heart beat. The phe- 
nomenon is more clearly observed when accentuated 
by pressure of the cover slip on an animal mounted 
in a culture slide. 

The blood flow in the body lacunar spaces: The 
flow in the body cavity and in the appendages is 
broadly speaking from the cephalic toward the caudal 
region. But the rate of flow from time to time in 
particular regions, and to no small extent the direc- 
tion of flow, varies with the body movements. When 
the plane of foeus is varied between that of the body 
eavity in the mid-length at the superior surface of 
the alimentary canal and the slightly deeper plane, 
blood corpuscles are seen moving along the sides and 
surface of the gut in a general caudal direction. If 
a contraction of the digestive tube occurs, then broad 
fields of corpuscles sweep across the canal surface 
from one side to the other, now in one direction and 
now the other. 

In the caudal third of the body-cavity well-marked 
streams of blood are to be observed on each side of 
the canal that sweep down into the tail lymph spaces 
and swirl about to enter the lateral as well as the 
caudal or terminal ostium of the heart. The lateral 
ostia are clearly marked by éntering streams of blood 
from these two main currents. One can think of these 
lacunae as pericardial in type, in the sense in which 
the term is used in the higher crustacean types—crabs, 
crayfishes, ete. 

The blood flow in the appendages: The outward 
flow of body fluid into the appendages is in more 
definite channels, and more rapid and constant, espe- 
cially in the more anterior pairs—the eye stalks, the 
antennae and the first two or three pairs of legs. 
In the leg segments, especially in the so-called 
respiratory plates, the lacunae often form quite 
definite capillary-like patterns. The blood can be 
observed to flow out in the larger of these, usually 
to one side, and back in adjacent and smaller spaces, 
sometimes on the opposite side of the appendage. 
However, in the peripheral regions the flow is often 
reversed, and varies greatly in speed from time to 
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time in particular spaces. Observing different regions - 


at the same time, the variation in rate of flow in syp. 
metrical appendages is a striking fact. This fact 
seems largely to depend on the mechanical influence 
of general body movements. 

The activity of the heart, the movements of the 
respiratory appendages and of the alimentary ¢anq 
all furnish splendid physiological indexes for jntey. 
preting the immediate physiological effects of varia. 
tions in environmental conditions. 

Cuas. W. Greene 

HOPKINS MARINE STATION OF 

STANFORD UNIVERSITY, 
PaciFic GROvE, CALIFORNIA 


THE REPRODUCTIVE CYCLE OF THE 
CHARACEAE 


A sineLe tuft of a very interesting species of 
Nitella (as yet undescribed) was found by me sey. 
eral years ago in a pool on the grounds of this uni- 
versity, and the same species has recently been located 
in a greater quantity elsewhere in this vicinity. Its 
most striking peculiarity is that the antheridium is 
divided into longitudinal quadrants only. I had never 
felt satisfied with my knowledge of this organ and 
the mode of its development, and its much greater 
simplicity in this new species led me to undertake its 
careful study, as well as that of the oogonium. 

I had made some substantial progress in this when 
my work was interrupted for a few years by circun- 
stances that need not be detailed here. I took it up 
again last summer and have this year devoted my 
entire time to it for nearly three months. I have now 
begun upon a comparative study of a member of the 
same genus in which the antheridium has the classical 
division into octants. It is my purpose to follow this 
with a similar study of species of at least two of the 
other genera that compose the family of the Chara- 
ceae. I hope to be able in the near future to publish 
a detailed account of my results. In the meantime | 
feel that some of those that I have already obtained 
will be of interest as throwing light upon this pect- 
liarly aberrant group of plants. They refer, of 
course, to this particular species. 

The first of these is the fact that the plant-body, 
with its very definite structure, is in the diploid phase 
(the “2x-generation”’), differing in that important 
respect from any of the Green Algae (as far as We 
know). 

The second, and most important, is the location 0! 
the reduction divisions in both the oogonium and the 
antheridium. This takes place in the apical cell, # 
a very early stage, in the primordium of each orga! 
This cell, in the oogonium, soon becomes elongated 
transversely and assumes an ovoid shape in becomits 
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the oocyte: it rests directly upon a nodal cell, which 
gives off the five sheath-cells and then divides no 
farther, becoming the stalk-cell of the oogonium. By 
the time the tips of the earlier sheath-cells have 
reached the level of the oocyte the latter divides at 
its smaller end, which is directed slightly upward: 
the new cell, which is soon separated by a distinct 
wall, is the first polar body. Very soon after the 
nucleus of the oocyte divides again in a direction at 
right angles to the first division, that is, downward 
and slightly to one side, and the new ceil is separated 
by a distinet wall; it is the second polar body. The 
new “mature” ovum soon elongates vertically, its 
nucleus assuming its characteristic position near the 
base. 

The rapid enlargement of the ovum and the inward 
pressure of the upper ends of the sheath-cells (which 
have already begun to form the corona) cause the 
first polar body to move toward the base: on its way 
it sooner or later divides to form the two secondary 
polar bodies. This completes the formation of the 
three famous “wendungszellen” (which, as will be 
seen, are not formed by three successive divisions of 
the oocyte). 

In the antheridial primordium the apical cell early 


| becomes. swollen and elongated. The nucleus then 


divides in a horizontal plane: and this is immediately 
followed by a second division in the same plane, but 
at right angles to the first: both divisions take place 
before any indication of parting walls are seen, the 
four resulting “resting’’ nuclei being located in a 
horizontal group at equal distances from each other 
in the cytoplasm of the single enlarged mother-cell. 
The longitudinal parting walls soon follow, thus 
completing the formation of the quadrant cells. This 
is the reduction division; and all that now follows 
is in the haploid phase (the “x-generation”). The 
further development of the antheridium shows in this 
species some interesting features that have not yet 
been noted, but I will not diseuss them here, except 
to say that in this species the total number of sper- 
matic filaments does not exceed sixteen, two being 
given off by each of the four capitula, and two from 
each of the four capitella, This can be clearly seen 
until the filaments become so long and so much inter- 
mingled as to fill the entire cavity and hide the basal 
cells from sight. No branching of the filaments has 
been observed. 

The counting of the chromosomes is very difficult, 
owing to their small size and their crowding in the 
very small mitotie figures. Repeated counts, which 
have in most eases been independently corroborated 
by colleagues familiar with such work, give 15 (or 16) 
for the haploid and 30 (or 32) for the diploid phase. 
This preliminary notice has been published for two 
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reasons. The first of these (as has been already in- 
dicated) is that it may be of interest and service to 
those who desire to know more about this unique 
group of plants. The second is that, for the com- 
parative study that I purpose to make, I am in need 
of material and of assistance in obtaining it. I am 
very desirous of obtaining well-fixed material of any 
dioecious species of Nitella. One species of Chara 
I have located in an adjoining county; but I should 
be glad to have other species. I am particularly de-. 
sirous to get some good material of Tolypella, which 
I have not yet been able to find, here or elsewhere. 
I should be more than glad to see and study plants 
of either of the three remaining genera of the family, 


but they are very rare. Any one, therefore, who ean | 


conveniently help me to obtain well-fixed material of 
either of the three principal genera of the group will 
do me a great kindness. : 

It is now probably too late for securing good mate- 
rial in which the formation of the reproductive struc- 
tures is still going on, except in the more southern 
regions of this country. I hope, however, that this 
request for assistance will be borne in mind next sea- 
son by some of those living in more northern regions 
where such material can then be obtained. 

A few words regarding its preparation. It is 
essential that the fixing solution be carried to the 
place of collection and the plants (or tips of large 
plants) put into it at once. Any good fixing mix- 
ture that penetrates (and therefore kills) quickly 
will serve. Thorough washing should be at once fol- 
lowed by successive alcohols up to 70 per cent. 

The material should then be sent by express at 
my expense to me at the address given below. 

Aupert H. Turrie 

BIOLOGICAL LABORATORY, 


UNIVERSITY OF VIRGINIA, 
CHARLOTTESVILLE, VA. 





THE PLASTICITY SYMPOSIUM AT 
LAFAYETTE COLLEGE 


Program of the Plasticity Symposium held at La- 
fayette College on October 17, Professor Harry N. 
Holmes, presiding. 


Introduction: EvcENne C. BincHAM, Lafayette College. 

Emulsions: Harry N. Houmes, Oberlin College. 

The plasticity of single crystals as related to their crys- 
tal structure: WHEELER P. Davey, General Electric Re- 
search Laboratory. 

The plasticity of clay: WinDER D. BANcrorT and LEzon 
E. JENKS, Cornell University. 

The Ostwald viscometer as a consistometer: WINSLOW 
H. Herscre., United States Bureau of Standards. 

Plasticity in relation to gelatme: S. E. SHEPPARD, 
Eastman Kodak Company Research Laboratory. 
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Plasticity im relation to glue: Ropert H. Bocug, Port- 
land Cement Association Research Laboratory. 

Plasticity as applying to viscose and artificial silk: 
CHARLES §. VENABLE, The Viscose Company Research 
Laboratory. 

Plasticity in relation to cellulose and cellulose derw2- 
twes: 8. E. SHepparD, Eastman Kodak Company Re- 
search Laboratory. 

The plasticity of starch: CarL Berequist, Corn Prod- 
ucts Refining Company Research Laboratory. 

Plasticity as applied to blood and other physiologic 
systems: I, NEWTON KuGELMASS, Yale University Med- 
ical School. 

What the paint and rubber technologist wants in plas- 
ticity measurements: Frank G. BREYER, New Jersey Zine 
Company Research Laboratory. 

The plasticity of dental compounds: WALTER 8. Crow- 
ELL and ALBERT SAUNDERS, Jk., 8. 8. White Dental Com- 
pany Research Laboratory. 

A simple plastometer for control use with dental 
creams: E. Moness and P. M. Gresy, Brooklyn Research 
Laboratory, E. R. Squibb and Sons. 





THE ILLUMINATING ENGINEERING 
SOCIETY 


THE program of the eighteenth annual convention 
of the Illuminating Engineering Society held at 
Briarcliff Manor, New York, from October 27 to 30, 
was as follows: 

MonpDAy, OCTOBER 27 
Morning 

Registration. 

Afternoon 

Address of Welcome, Hon. Frank L. Youne. 

Response to Address of Welcome, L. B. Marks. 

President ’s Address, CLARENCE L. Law. 

General Secretary ’s Report, NorMAN D. MACDONALD. 

Report of Committee on Progress, F. E. Capy. 

Report of Committee on Motor Vehicle Lighting, Dr. 
CiayTon H. SHARP. 

Report of Committee on Nomenclature and Standards, 
E. C. CRITTENDEN. 

Report of Committee on Research, M. LUCKIESH. 

Report of Committee on Lighting Legislation, L. B. 
MARKS. 

TUESDAY, OCTOBER 28 
Morning 

Predetermination of daylight from vertical windows: 
H. H. Hiesie. 

Report of committee on sky brightness—a 2 hase 
on Daylight Recording: 

Records of total solar radiation intensity and their 
relation to daylight intensity: H. H. KIMBAtu. 

Records of daylight by the photoelectric cell: JAMES 
E. Ives. 

Daylight recording by the New York Edison Company: 
Water R. Boyp. 

Daylight recording by the Edison Electric Illwminating 
Company of Boston: H. J. BAKER. 
The chromograph: H. Locan. 
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Afternoon 

Session at the Boyce Thompson Institute for Plant Re. 
search—a symposium on the Effect of Light on Play 
Growth: 

Summary of literature on the various phases of the ef 
fect of light on plant growth: Henry W. Popp, 

Work to date at the Boyce Thompson Institute fy 
plant research on light: JOHN M. ARTHUR. 

Discussion of work to date and its applications: pp, 
WILLIAM CROCKER. 

Influence of colored light on plant growth: Samounz, Gg. 
HIBBEN. 

Stimulation of plant growth by means of electric light. 
ing: Victor A. TIEDJENS. 

Tour of the institute and inspection of constant-light 
room in auxiliary lighted greenhouses and other equip. 
ment. 


WEDNESDAY, OCTOBER 29 
Morning 
High intensity illumination at the McGraw-Hill Pub. 
lishing Company’s Plant: HarotpD V. Boze... 
Display-case lighting in stores: J. L. STam and Wx. 
FOULKS. 
Daytime illumination in show windows; Warp Harz 
SON and WALTER STURROCK. 
Periodic eye examinations in a testing laboratory: 
NorMAN D. MACDONALD and Dr. James W. SMiIrTu. 
The ocular principles in lighting: C. E. FErree and 
G. RAND. 
Evening 
Decorative and theatrical lighting: CLAUDE Bracpoy. 
Toward a closer cooperation between producer and en- 
gineer in motion picture lighting: Wiarp B. IHNEN and 
D. W. ATWATER. 
THURSDAY, OCTOBER 30 
Morning 
A survey of street lighting practice in the United 
States: J. FRANKLIN MEYER. 
Some results of the Columbus street lighting tests: F. 
C. CALDWELL. 
Traffic control systems: C. A. B. HALVORSON, JR. 
Short cut design for electrical advertising: ©. A. 
ATHERTON. 
Report of Committee on Educational Courses. 


Afternoon 

The meaning of speed of vision: Percy W. Coss. 

The connection between astronomical and practical 
photometry: Proresson OCnas. Fapry, University of 
Paris. 

Glare and visibility: M. LucktesH and L. L. HOoLianaY. 

Is a new class of membership desirable? Preston 5. 
MILLAR. 

The lwminous efficiency of ‘‘cold light’’: Exss07 9. 
ADAMS. 


Fray, OcToBer 31 
Morning 


Section development meeting under the direction of 
President Crittenden, 
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